1/4 


AD-A183  968 


UNCLASSIFIED 


INSTALLATION 
CONFI RHAT I  ON/ 
NONROU I A  CA  R 
F3361J-83-D-400 


N  PROGRAN  PHASE 

ION  STAGE, , (U)  A 
HAV  8?  AU-FR-86 


ASE  2 

U)  AEROO IRONHENT 
R-86/S17R2-UOL-1 
F/G  24/4 


MICROCOPY  RtSOLUllON  TLST  CHARI 

NAIioNAi  8U*»  4!  •  t  *iNi)AK  -•  ;  -  A 


1 


AD-A183  968 


DifQ  f iLt  i  iii  f 


VOLUME  1  of 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  -  CONFIRMATION/QUANTIFICATION 

STAGE  1 


FINAL  REPORT  FOR 


< 

I 

! 

i 

i 


BEALE  AIR  FORCE  BASE, 
MARYSVILLE,  CALIFORNIA 


AEROVIRONMENT  INC. 

S25  MYRTLE  AVENUE 
MONROVIA,  CALIFORNIA  91016 


DTIC 


i 


MAY  1937 

FINAL  (SEPT  1935  -  MAY  1987) 

1 

i 

i 


APPROVED  FOR  PUBLIC  RELEASE 
DISTRIBUTION  UNLIMITED 


PREPARED  FOR 


1  HEADQUARTERS  STRATEGIC  AIR  COMMAND/COMMAND  SURGEON'S  OFFICE 

4  (SAC/SGPB)/BIOENVIRON  MENTAL  ENGINEERING  DIVISION/OFFUTT  AIR 

|  FORCE  BASE,  NEBRASKA  68113 


UNITED  STATES  AIR  FORCE/OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH 
LABORATORY  (OEHL)/TECHNICAL  SERVICES  DIVISION  (TS)/BROOKS  AIR 
FORCE  BASE,  TEXAS  78235 


21  oH  4 
ft  7  7  1W 

\ 


* 


l/ 

AV-FR-86/517R2 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  -  CONFIRMATION/QUANTIFICATION 

STAGE  1 


4 

4 


FINAL  REPORT  FOR 


BEALE  AIR  FORCE  BASE, 
MARYSVILLE,  CALIFORNIA 

STRATEGIC  AIR  COMMAND 
OFFUTT  AFB,  NEBRASKA 


MAY  1987 


PREPARED  BY 

AEROVIRONMENT  INC. 
825  MYRTLE  AVENUE 
MONROVIA,  CALIFORNIA  9 


CONTRACT  NO.  F33615-83-D4000,  DELIVERY  ORDER  No.  11 
AEROVIRONMENT  PROJECT  NO.  J 04 16K 


APPROVED  FOR  PUBLIC  RELEASE 
DISTRIBUTION  UNLIMITED 

CAPT.  ROBART  BAUER 
TECHNICAL  SERVICES  DIVISION  (TS) 


UNITED  STATES  AIR  FORCE 

OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  LABORATORY  (USAFOEHL) 
TECHNICAL  SERVICES  DIVISION  (TS) 

BROOKS  AIR  FORCE  BASE,  TEXAS  78235-5501 


NOTICE 


This  report  has  been  prepared  for  the  United  States  Air  Force  by  AeroVironment 
Inc.,  for  the  purpose  of  aiding  in  the  implementation  of  the  Air  Force  Installation 
Restoration  Program.  It  is  not  an  endorsement  of  any  product.  The  views 
expressed  herein  are  those  of  the  contractor  and  do  not  necessarily  reflect  the 
official  views  of  the  publishing  agency,  the  United  States  Air  Force,  nor  the 
Department  of  Defense. 

Copies  of  this  report  may  be  purchased  from: 

National  Technical  Information  Service 
5285  Port  Royal  Road 
Springfield,  Virginia  22161 


security  classification  0«  This  face 


s" 


REPORT  DOCUMENTATION  PAGE 


w  report  security  classification 

Unclassified 

IB  AESTRICTIVE  MARKINGS 

N/A 

2a  security  classification  authority 

n/a 

3.  distribution/availability  of  report 

Distribution  is  unlimited, 

2b.  OECLASSIFICATION/OOWNGRAOING  schedule 

n/a 

Approved  for  public  release 

4  REAFOAMINO  ORGANIZATION  AEROAT  NUMBEAlSI 

N/A 

5.  MONITORING  ORGANIZATION  report  NUMBEAlSI 

N/A 

NAME  OF  performing  organization 

AeroVionrnent  Inc. 

So.  office  symbol 

(If  applicable) 

la.  name  OF  MONITORING  ORGANIZATION 

USAF  OEHL/TS 

6c.  ADDRESS  (City.  Sliu  and  ZIP  Coda) 

825  Myrtle  Avenue 

Monrovia,  CA  91016 

7b.  AODRESS  (City.  State  and  ZIP  Code / 

Brooks  AFB,  Texas  78235-5501 

S*.  NAME  QF  FUNO'NG/SPONSORING 
ORGANIZATION 

Same  as  7  A 

80.  OFFICE  SYMBOL 
(If  applicable) 

9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 

F336I 5-83-D-4000 

3c.  AQOAESS  /City.  Siau  and  ZIP  Coda) 

10  SOURCE  OF  FUNDING  NOS 

Sane  as  7B 

PROGRAM 
ELEMENT  NO. 

PROJECT 

NO. 

TASK 

NO. 

WORK  UNIT 
NO- 

11.  TlTuE  flnciuae  Security  (icatioru 

IRP  Phase  II,  Sta^e  1,  3eale  AFB 

12.  PERSONAL  AUTHORISI 

AeroVironment  !.vj. 


13a  TYRE  OF  REPORT 

Final 

13b.  time  COvEREO 
from  9/85  TO  5/87 

14.  DATE  OF  REPORT  (Yr  .  Mo..  Dayi 

May  29,  1987 

IS.  rage  COUNT 

1029 

?6.  supplementary  notation 

|i7  COSATl  COOES 

18.  SUBJECT  TERMS  /Can fin  1*5  on  ratten*  if  necemary  and  identify  by  bloc*  number) 

FIELD 

GROUP  \  SUB  OR. 

! 

19.  ABSTRACT  tContinu t  on  »»o«n«  if  nactuary  and  identify  by  block  number) 

XcroVironment  Inc.  was  tasked  to  conduct  a  Phase  II,  Stage  I  IRP  survey  at  Beale  AFB  near  Marysville,  California.  The  objective  of 
this  survey  was  to  confirm  and  quantify  the  presence  and  extent  of  contamination  at  18  sites:  West  Drainage,  Photo  Waste 
Injection,  FPTA,  Battery  Shop,  SR-71  Shelter,  Landfill  2,  Biological  Production,  3-57  Test  Cell,  Entomology  Building  2560,  3-58  Test 
Oil,  AGE  Maintenance,  Entomology  Building  440,  Landfill  1,  Transformer  Drainage,  Landfill  3,  EOD  Disposal,  Bulk  Fuels  Storage 
and  Best  Slough.  Twenty  groundwater  monitoring  wells  were  drilled  and  installed  (using  air  rotary  with  casing  hammer  drilling  and 
steel  well  construction).  These  wells,  plus  four  existing  monitoring  wells  and  base  production  wells  were  sampled  twice  and  anaylzed 
for  volatile  organics  and  other  parameters.  In  addition,  49  auger  borings  were  drilled,  69  hand  samples  and  bottom  sediments  were 
(olleeted  from  47  locations  and  surface  waters  were  collected  from  eight  locations.  A  geophysical  survey  was  performed  on  one 


site. 


Goundwater  sampling  results  showed  that  most  of  the  AV  installed  wells  and  all  of  the  base  production  wells  are  free  of 
contam mation.  The  wells  which  do  show  evidence  of  contamination  are:  I)  the  well  at  West  Drainage-TCE,  2)  both  wells  at  Landfill 
l-TCE,  3)  2  of  4  wells  at  the  Photo  Waste  Treatment  Plant  -Phenol.  Soil  contamination  resulting  from  fuel  spills  was  identified  at 
both  test  cells,  AGE  Maintenance  and  SR-71  Shelter.  Additional  contamination  was  found  as  follows:  I )  pesticides  in  soils  at 
Entomology  Shop  2')r'0,  2)  PCBs  in  soils  at  Transformer  Drainage,  3)  Metals  in  soil  at  EOD  and  4)  oil  in  surface  water  and  sediment 
at  West  Drainage.  Additional  soil  sampling  is  required  at  all  of  the  above  soil  contamination  areas.  Four  additional  monitoring  wells 
are  recommended.  Continued  monitoring  of  most  wells  will  be  required  to  assure  that  conditions  remain  stable. 


20.  OlSTAlBUTlON/A  vailability  of  abstract 


2i.  abstract  security  classification 


unclassirieo/unlimiteo  X  same  as  art  G  otic  users  □ 


Unclassified 


22a  name  OR  RESRONSiBlE  INOIVIOUAL 


22b  TELERHONE  NUMBER 
(Include  Area  Code  t 

(512)  536-2158 


22c.  OFFICE  SYMBOL 


|  Capt.  P.obart  Bauer 

DO  FORM  1473^83  APR 


EDITION  OR  1  JAN  73  IS  OBSOLETE. 


USAF  OEHL/TS 


PREFACE 


This  report  was  prepared  by  AeroVironment  Inc.  under  task  order  II  of 
contract  F336 15-83-D-4000.  This  report  is  a  summary  of  field  activities,  data, 
analysis,  conclusions  and  recommendations  prepared  as  part  of  the  Phase  II  Stage  1 
IRP  investigation  of  Beale  AFB. 

The  project  team  primarily  consisted  of  Mr.  Douglas  Taylor,  Mr.  Timothy 
O'Gara,  Mr.  Christopher  Lovdahl  and  Ms.  Sheryl  Thurston  of  AeroVironment  Inc. 
Mr.  Taylor  served  as  project  manager,  Mr.  O'Gara  served  as  senior  geologist, 
Mr.  Lovdahl  provided  laboratory  coordination,  and  Ms.  Thurston  assisted  with 
drilling  and  sampling.  Mr.  John  Keating  of  Gregg  and  Associates  also  served  as 
field  geologist  on  the  project. 

AeroVironment  wishes  to  acknowledge  the  assistance  of  Beale  AFB  personnel, 
particularly  Capt.  Stephen  Prawdzik  and  MSgt.  William  Priest  of  the  Base 
Bioenvironmental  Engineer's  office.  Also,  the  Phase  I  report  prepared  by 
Engineering  Science  Inc.  and  the  Photo  Waste  Sludge  Ponds  Monitoring  Report 
prepared  by  Radian  Corp.  were  used  as  information  sources  throughout  this  project. 

This  work  was  accomplished  between  September  1985  and  July  1986. 
Capt.  Robart  Bauer,  Technical  Services  Division,  USAF  Occupational 
Environmental  Health  Laboratory  (USAF  OEHL)  was  the  technical  monitor. 
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SUMMARY 


The  United  States  Air  Force  has  developed  the  Installation  Restoration 
Program  (IRP)  to  assess  the  environmental  effects  of  past  hazardous  material 
handling  and  disposal  activities.  As  part  of  that  program,  the  Air  Force  assigned 
Task  Order  No.  11  to  AeroVironment  Inc.,  under  Contract  No.  F33615-83-A-D- 
V 000,  to  conduct  a  Phase  II  Stage  1  study  of  Beale  AFB,  California.  Beale  AFB  is 
located  about  five  miles  east  of  Marysville  in  Yuba  County. 

A  Phase  II  study,  using  a  staged  approach,  is  intended  to  confirm  the 
information  reported  in  the  Phase  I  (record  search)  report  and  to  quantify  the 
concentration  and  extent  of  contamination.  Phase  II  Stage  I  was  conducted  to 
evaluate  potential  contamination  at  18  sites  that  had  been  identified  as  possible 
hazardous  waste  sites.  Fifteen  sites  were  identified  during  Phase  I  and  three  were 
added  later,  based  on  information  obtained  after  the  Phase  I  report  was  completed. 

AeroVironment  investigated  the  sites  listed  below.  They  are  listed  in 
decreasing  order  of  rank  according  to  the  ranking  assigned  during  Phase  I  using  the 
hazard  assessment  rating  methodology  (HARM).  Their  locations  are  shown  in 
Figure  i. 

Site  1  —  Discharge  Area  No.  l.»  This  is  the  West  Drainage  Ditch,  which 
receives  all  surface  water  runoff  from  the  runway  and  flightline  shops. 

Site  2  —  Photo  Wastewater  Treatment  System.  This  consists  of  a  treatment 
plant,  injection  wells  and  piping,  and  two  earth-lined  sludge  ponds. 

Site  3  --  The  Fire  Protection  Training  Areas  (FPTA).  During  firefighter 
training,  waste  jet  fuel  has  been  ignited  and  extinguished  in  one  of  two 
unlined  pits. 

^During  Phase  I  investigation,  drainage  areas  throughout  the  base  were  numbered 
and  designated  as  "Discharge  Areas."  This  report  uses  the  same  designations. 
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Si te  4  —  Discharge  Area  No.  2.  This  is  the  Battery  Shop  dry  well,  a  20-foot 
boulder-filled  hole  used  for  disposal  of  neutralized  battery  acid. 

Site  5  —  Dishcarge  Area  No.  3.  This  is  the  drainage  swale  west  of  the  SR-71 
aircraft  shelter.  This  area  receives  runoff  from  the  taxiway  and  SR-71 
apron. 

Site  6  —  Landfill  No.  2.  This  was  the  base's  sanitary  landfill  from  1967  to 
1978. 

Site  7  —  Discharge  Area  No.  4.  During  World  War  11,  the  base  belonged  to  the 
Army,  which  used  this  area  as  a  biological  test  site  for  research  on  wheat 
stem  rust.  Unused  stock  is  reported  to  have  been  treated  with  chemicals, 
incinerated,  and  the  ashes  plowed  into  the  ground  in  1969. 

Site  8  —  Discharge  Area  No.  6.  This  area  receives  the  runoff  from  the  test 
stand  used  to  test  KC-135  and  T-38  jet  aircraft  engines  at  the  3-37  Test 
Cell. 

Site  9  —  Discharge  Area  No.  9.  Washwater  from  cleaning  pesticide 
application  equipment  runs  off  from  the  Entomology  Shop,  Building  2360,  to 
this  area. 

Site  10  —  Discharge  Area  No.  3.  This  area  receives  runoff  from  the  3-58 
Test  Cell,  where  SR-71  aircraft  engines  are  tested. 

Site  11  —  Discharge  Area  No.  7.  This  is  the  drainage  ditch  from  the  Aircraft 
Ground  Equipment  (AGE)  Maintenance  Facility,  where  ground  support 
equipment  is  serviced  and  tested. 

Site  12  —  Discharge  Area  No,  10.  This  was  a  civil  engineering  Entomology 
Branch  (Building  440)  in  which  pesticides  and  herbicides  were  stored  and 
prepared  from  1965  to  1980. 
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Site  13  —  Landfiil  No.  1.  This  was  the  base  sanitary  landfill  during  the 
L940's. 


Site  14  —  Discharge  Area  No.  8.  In  this  small  bermed  area  transformers  were 
drained  of  oil  before  repair. 

Site  15  —  Landfill  No.  3.  This  is  the  landfill  the  base  now  uses.  It  opened  in 
19S1  and  is  permitted  by  the  state  as  a  Class  III  (nonhazardous)  landfill. 

Site  16  —  Explosives  Ordnance  Disposal  (EOD)  Range  Area.  This  area  is  used 
for  demolition  and  burning  of  explosives,  pyrotechnics  and  munitions.  A 
trench  at  the  site  receives  scrap  metal  and  residual  material  generated  from 
the  burning  and  demolition  processes. 

Site  17  —  Best  Slough.  Empty  deteriorating  55-gallon  drums  were  recently 
discovered  in  several  trenches  in  January  1985. 

Site  18  —  Bulk  Fuel  Storage  Facility.  Jet  fuel,  gasoline,  diesel  fuel  and  fuel 
oils  are  stored  in  above-ground  tanks.  Fuel  loading  and  unloading  operations 
are  also  conducted  in  this  area. 

Testing  Conducted 

From  October  22  to  November  6,  1985,  38  hollow-stem  auger  borings 
(generally  15  feet  deep)  were  drilled  and  sampled  at  eight  sites.  Every  three  to 
five  feet,  drilling  was  halted,  the  drilling  plug  removed  from  the  auger's  hollow 
stem,  and  the  split-spoon  sampler  inserted.  The  sampler  held  three  six-inch-long, 
two-inch-outer-diameter  mild  steel  cylinders.  The  sampler  was  driven  into  the 
ground  by  a  hammer  and  the  three  cylinders  filled  with  soil.  These  were  then 
removed,  capped  and  refrigerated  and  drilling  continued  to  the  next  sampling 
depth. 

Similarly,  surface  soil  and  sediment  samples  were  collected  at  ten  sites  in 
November  1985  by  driving  a  split-spoon  sampler  containing  a  single  six-inch 
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cylinder,  two  inches  in  inner  diameter  into  the  earth.  Surface  water  samples  were 
taken  at  three  sites  in  November  1985  and  April  1986  by  placing  bottles  in  the 
water  and  allowing  them  to  fill. 

Twenty  groundwater-monitoring  wells  were  installed  during  the  project.  Air 
rotary  drilling  with  casing  hammer  was  the  method  used  to  complete  the  drilling. 
Wells  were  constructed  with  20-foot  stainless  steel  screens  and  mild  steel  risers. 
All  wells  were  installed  with  artificial  gravel  packs  and  bentonite  clay  seals. 
Development  was  completed  with  a  combination  of  pumping  and  jet  air-lifting. 

These  20  monitoring  wells  plus  four  existing  monitoring  wells  at  Site  No.  2 
were  sampled  by  collecting  water  from  a  valve  at  the  wellhead.  All  groundwater 
samples  were  collected  twice  (except  for  one  monitoring  well  and  one  production 
well  sampled  only  once  each). 

All  samples  were  sent  to  the  Acurex  laboratory  in  Mountain  View,  California, 
for  chemical  analyses.  All  field  work  was  completed  in  April  and  Acurex 
Corporation  completed  all  laboratory  work  in  May  1986. 

Table  i  summarizes  work  completed  for  the  project. 

Results 

Samples  collected  during  this  study  show  that  only  three  of  the  eighteen  sites 
have  elevated  concentrations  of  contaminants  in  the  groundwater.  In  wells  at  the 
West  Drainage  and  Landfill  No.  1,  trichlorethylene  (TCE)  was  detected  at  levels 
exceeding  the  California  Department  of  Health  Services  action  levels.  One 
monitoring  well  at  the  photo  wastewater  treatment  plant  area  contains  levels  of 
chromium  above  the  Primary  Drinking  Water  Standard.  Phenol  and  other  phenolic 
compounds  were  also  detected  in  several  monitoring  wells,  but  the  analytical 
sensitivity  of  the  specified  method  was  not  low  enough  to  allow  precise 
quantification  of  the  concentrations. 


TABLE  i.  Summary  of  completed  activities. 


Site 

No. 

Site 

Name 

No.  of 
Monitoring 
Wells 
Installed* 

No.  of 

Soil 

Borings 
(&  Samples) 

Soil  Samples 
Collected 

By  Hand 

Surface 

Water 

Samples 

Sediment 

Samples 

1 

West  Drainage 

1 

- 

3 

5 

2 

Wastewater 
Injection  Wells 

1 

4  (9) 

- 

- 

3 

FPTA 

5 

8  (26) 

10  (5  location 

s)  2 

2 

u 

Battery  Shop 

1 

- 

- 

- 

5 

SR-71 

1 

6  (IS) 

- 

- 

6 

Landfill  No.  2 

4 

- 

- 

- 

7 

Biological 

Production 

- 

4  (composited 
from  16  locat 

ons) 

s 

3-57  Test  Cell 

1 

1 

6  (4  locations) 

9 

1 

1 

Entomology 
Building  2560 

- 

3  (6) 

- 

1 

!  10 

3-58  Test  Cell 

1 

7  (4  locations 

)  - 

1 

i 

I  1 

AGE  Maintenance 

1 

4  (8) 

1 

7  (4  locations) 

; 

12 

Entomology 
Building  440 

- 

3  (6) 

- 

- 

1 

13 

Landfill  No.  1 

2 

- 

- 

4 

8 

14 

T  ransformer 
Drainage 

- 

- 

12 

* 

1  5 

Landfill  No.  3 

2 

- 

- 

- 

16 

EOD 

- 

- 

2  (2  locations) 

- 

17 

Best  Slough 

- 

6  (12) 

6 

1 

13 

Bulk  Fuels 

Storage 

- 

4  (16) 

- 

- 

•Sampled  twice  each.  Also  sampled  twice  were  seven  base  water  production  wells  (one 
sampled  only  once)  and  four  monitoring  wells  located  at  the  Photo  Waste  Sludge  Ponds 
(one  sampled  only  once).  Production  wells  are  part  of  Site  1  in  the  Statement  of  Work. 
Sludge  Pond  wells  are  part  of  Site  2. 
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Soil  sample  results  showed  evidence  of  hydrocarbons  at  only  five  of  the  IS 
sites  studied.  In  each  case,  the  hydrocarbons  in  the  soil  have  resulted  from  the  use 
of  POL  on  the  flightline  and  maintenance  areas  of  the  base.  There  does  not  appear 
to  be  any  extensive  migration  of  the  hydrocarbons  either  laterally  or  vertically. 
Detectable  hydrocarbons  did  not  extend  below'  the  first  few  feet  of  soil  and  no 
groundwater  contamination  was  identified  at  these  sites.  Hydrocarbons  were 
identified  in  analysis  of  soil  samples  from  six  locations:  the  burn  pit  at  FPTA 
No.  2,  the  underground  storage  tank  at  FPTA  No.  2,  the  drainage  channel  around 
the  2-57  Test  Cell,  the  drainage  channel  around  the  .1-58  Test  Cell,  the  soil  behind 
the  AGE  Maintenance  parking  apron,  and  the  soil  between  the  SR -71  apron  and  the 
flightline  taxiway. 

In  addition,  localized  deposits  of  nonfuel  compounds  w'ere  detected  in  soil 
samples  at  four  locations.  PCBs  and  oil  and  grease  were  found  at  levels  of  5.3  and 
78,000  ug/g  (ppm),  respectively,  in  the  surface  soil  at  one  portion  of  the 
Transformer  Drainage  Area.  Chlordane  was  found  at  a  concentration  0.9  ug/g  in 
the  surface  soil  below  the  mixing  basin  at  the  current  Entomology  Shop 
(Building  2560).  The  concentrations  of  chlordane  found  at  these  two  sites  is  below' 
the  state  of  California  Total  Threshold  Limit  Concentrations.  The  bottom  of  the 
disposal  trench  at  the  EOD  contains  levels  of  lead  (14,000  ug/g)  high  enough  to 
classify  the  soil  as  hazardous  waste  according  to  California  Title  22  standards. 
Finally,  potential  pentachlorophenol  soil  contamination  was  identified  at  Injection 
Well  No.  2,  but  other  nearby  samples  showed  no  evidence  of  pentachlorophenol. 

Surface  water  samples  collected  along  the  ditch  bank  at  the  West  Drainage 
site  contained  oil  and  grease  (probably  jet  fuel).  In  the  second  sampling  round,  the 
water  at  the  head  of  the  ditch  contained  almost  2°o  (20,000  ug/g)  hydrocarbon. 
Downstream  sediment  samples  were  also  high  in  fuel  components  --  up  to  3°6 
(70,000  ug/g)  by  weight.  There  was  very  little  flow  from  this  drainage  system 
either  time  the  water  was  sampled  so  downstream  impacts  could  not  be  assessed. 
Samples  from  Hutchinson  Creek,  near  Landfill  No.  I,  contained  the  pesticide 
aldrin;  however,  the  aldrin  was  also  found  in  upstream  (background)  samples, 
suggesting  that  the  source  is  not  Landfill  No.  1. 
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Conclusions  and  Recommendations 


Seven  of  the  sites  at  Beale  AFB  show  no  evidence  of  contamination  and  do 
not  appear  to  pose  any  environmental  risk  based  on  the  foliowing  criteria:  l)no 
contaminants  were  found  at  concentrations  above  state  action  levels,  2)  no 
contaminants  were  found  in  deep  soils  or  groundwater,  and  3)  sites  are  not  located 
near  residential  areas.  Another  five  sites  showed  limited  contamination,  but  do  not 
warrant  further  investigation.  Table  ii  summarizes  specific  recommendations  for 
each  site. 

Only  the  EOD  site  is  currently  considered  appropriate  for  Phase  IV  remedial 
action  (in  association  with  some  continued  Phase  II  study).  However,  non-IRP 
actions  are  appropriate  for  some  sites  to  eliminate  or  minimize  future  releases  of 
fuels  and  other  chemical  compounds. 

Groundwater  contamination  (TCE)  has  been  identified  at  the  West  Drainage 
and  at  Landfill  No.  1.  Samples  from  the  two  wells  at  Landfill  No.  1  show 
substantial  fluctuation  and  additional  sampling  will  be  necessary  to  establish  more 
precise  results  at  that  site.  TCE  contamination  at  the  West  Drainage  is  well 
defined.  Although  the  current  groundwater  flow  pattern  is  not  directly  toward 
base  production  wells,  a  change  in  pumping  patterns  could  place  the  base 
production  wells  down  gradient  from  the  TCE  contamina .ion  at  West  Drainage.  In 
addition,  one  of  the  monitoring  wells  at  the  Photo  Waste  Sludge  Pond  contains 
levels  of  chromium  above  the  Federal  Drinking  Water  Standard.  Phenol  and  other 
phenolic  compounds  were  identified  in  Sludge  Pond  wells,  but  more  precise 
analytical  methods  are  needed  to  determine  actual  concentrations.  Continued 
sampling  will  be  required  at  all  wells  at  the  West  Drainage,  Landfill  No.  1  and 
Photo  Waste  Sludge  Pond  (plus  the  monitoring  well  at  the  injection  well). 

Surface  water  at  West  Drainage  is  also  contaminated  with  fuel  and  other 
hydrocarbons.  Controlling  this  contamination  will  require  better  management  of 
fuels,  lubricants  and  other  chemicals  throughout  the  flightline  area.  Runoff  from 
other  IRP  sites  enters  the  West  Drainage  system  so  that  any  contaminants  from 
these  other  sites  may  also  contribute  to  contamination  at  West  Drainage.  In 


TABLE  n.  Recommendations. 


r 


Site 

Recommendation 

— 

1  West  Drainage 

r— 

Install  three  groundwater  monitoring 
wells,  two  between  Site  1  and  the  base 
production  wells  and  a  third  at  the  base 
boundary,  downgradient  from  the  site. 

" 

Sample  the  4  wells  (1  existing  and  3  proposed) 
and  test  for  VOCs  (EPA  601/602)  and 
oil  <5c  grease 
(EPA  413.2) 

- 

Sample  surface  water  and  stream  bottom 
sediments  at  8  downstream  locations. 

.  Analyze  surface  water  for  VOCs 

(EPA  601/602),  lead  (EPA  239.2), 
and  oil  <5c  grease  (EPA  413.2). 

.  Analyze  bottom  sediment  for  VOCs 

(EPA  8010/8020  +  5030),  lead  (EPA  239.2 
+  3050),  and  oil  <5c  grease  (EPA  3550/413.2) 

Identify  sources  of  organic  material  which 
flow  into  west  ditch  and  implement  a 

Injection  Well  No.  2 


to  this  site. 

Drill  3  soil  borings  to  30  feet  near  the 
inactive  injection  wells.  Analyze  for 
Phenols  (EPA  8040  +3550),  8  Metals  (Series 


Continue  monitoring  the  5  wells  on  site 
(1  at  injection  wells  and  4  at  sludge  disposal 
area)  and  analyze  for  Phenols  (EPA  604), 

Benzene  (EPA  602)  and  8  Metals  (Series  200). 

3 

Fire  Protection 

Training  Area 

Continue  monitoring  the  5  existing  wells. 

Sample  groundwater  for  VOCs  (Method  601/602). 

Drill  up  to  8  additional  soil  borings  near 
the  underground  tanks  and  burn  pit. 

Analyze  soil  samples  for  oil  and  grease 
(EPA  3550  extraction,  EPA  413.2  analysis) 
and  VOCs  (EPA  8010/8020  +  5030). 

Remove  the  underground  storage  tanks 
as  a  Phase  IV  activity. 
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TABLE  ii.  (con’t) 


Battery  Shop  Dry  Well 
SR-71  Shelters 


Landfill  No.  2 

Biological  Production 
Site 

3-57  Test  Cell 

Entomology  Shop, 
Bldg.  2560 

3-58  Test  Cell 

AGE  Maintenance 

Entomology  Shop, 
Bldg.  440 


No  further  action  is  recommended. 


Drill  up  to  8  additional  20-foot  soil  borings 
between  the  taxiway  and  SR-71  apron, 
analyze  for  volatile  aromatics  (EPA  8020  +5030) 
and  oil  <5c  grease  (EPA  413.2  +3550). 

Continue  monitoring  groundwater  in  the  existing 
well,  analyze  for  volatile  aromatics  (EPA  602) 
and  oil  3c  grease  (EPA  413.2). 

Collect  up  to  10  hand  auger  samples 
from  5  locations  along  the  edge  of  the 
SR-71  shelter  apron.  Analyze  for  same 
parameters  as  soil  boring  samples. 

No  further  action  is  recommended. 


No  further  action  is  recommended. 


No  further  IRP  action  is  recommended. 
However,  a  fuel  spill  management  plan 
should  be  implemented  to  minimize  further 
fuel  releases. 

No  further  IRP  action  is  recommended. 
However,  the  existing  gravel  basin  should 
be  replaced  with  an  impermeable  basin 
and  a  liquid  collection  system. 

No  further  IRP  action  is  recommended. 
However,  a  fuel  spill  management  plan 
should  be  implemented  to  minimize  further 
fuel  releases. 

No  further  IRP  action  is  recommended. 
However,  a  fuel  spill  management  plan 
should  be  implemented  to  minimize  further 
fuel  releases. 

No  further  action  is  recommended. 
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TABLE  ii-  (Con't) 


1 

13 

Landfill  No.  1 

- 

Continue  monitoring  existing  wells  semiannually, 
sample  for  TCE  (Method  601)  and  Phenol 
(Method  604) 

If  warranted  after  continued  sampling 
of  existing  wells,  install  2  additional 
wells  upgradient  and  downgradient  of 

Landfill  1  near  property  line. 

* 

14 

Transformer  Drainage 

No  further  IRP  action  is  recommended. 

However,  the  berm  should  be  removed 
and  the  soil  used  to  cover  the  surface 
of  the  site. 

15 

Landfill  No.  3 

No  additional  IRP  work  is  needed.  However, 
the  base  should  continue  necessary  ground- 
water  monitoring  for  landfill  permit. 

16 

EOD 

** 

Install  l  groundwater  monitoring  well. 

Sample  groundwater  and  analyze  for 
metals  (Series  2 00). 

Install  3  temporary  piezometers  to  determine 
groundwater  gradient  before  selecting 
the  well  location. 

- 

Phase  IV  remedial  action 

Determine  depth  and  excavate 
soil  from  beneath  waste  metal 
trench. 

17 

Best  Slough 

- 

No  further  action  is  recommended. 

18 

Bulk  Fuel  Storage 

Facility 

No  further  IRP  action  is  recommended. 

However,  the  base  should  consider 
the  installation  of  two  monitoring  wells 
to  monitor  for  leaks  which  may  occur 
from  the  fuel  storage  area. 
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addition  to  more  sampling  and  two  additional  monitoring  wells  at  this  site,  a 
comprehensive  spill  and  runoff  management  program  is  needed. 

Soil  samples  from  several  sites  contained  detectable  POL/chemicals; 
however,  groundwater  sampling  at  these  sites  showed  no  contamination.  Additional 
soil  sampling  is  needed  to  define  the  extent  of  contamination  at  the  SR-71  Shelter, 
FPTA,  Injection  Well  No.  2  and  EOD.  The  EOD  site  will  also  require  a  groundwater 
monitoring  well  to  check  for  heavy  metals  ir,  the  groundwater.  Although 
hydrocarbons  or  other  organic  compounds  were  detected  at  several  other  sites,  no 
additional  IRP  work  is  needed  because  of  the  limited  extent  and  low  concentrations 
(below  any  applicable  standards). 

Additional  soil/sediment  sampling  is  recommended  for  the  West  Drainage 
site,  Photo  Wastewater  Injection  Well  area,  FPTAs  and  SR-71  Shelter  area.  Three 
additional  monitoring  wells  are  recommended  for  the  West  Drainage  (2)  and  EOD 
area  (1).  Other  wells  may  be  needed  based  upon  further  sampling  of  existing 
monitoring  wells. 
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IV-51  Sediment  sampling  results,  Site  I  IV- 2 10 

IV-52  Surface  water  sampling  results,  Site  1 3  IV- 1 1 3 
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INTRODUCTION 


A.  Installation  Restoration  Program 


In  1976,  the  Department  of  Defense  (DoD)  devised  a  Comprehensive 
Installation  Restoration  Program  (1RP),  the  purpose  of  which  is  to  assess  and 
control  migration  of  environmental  contamination  that  may  have  resulted  from 
past  operations  and  disposal  practices  on  DoD  facilities  and  to  assess  the  probable 
migration  of  hazardous  contaminants.  In  response  to  the  Resource  Conservation 
and  Recovery  Act  of  1976  (RCRA)  and  in  anticipation  of  the  Comprehensive 
Environmental  Response,  Compensation  and  Liability  Act  of  1980  (CERCLA  or 
"Superfund"),  the  DoD  issued  a  Defense  Environmental  Quality  Program  Policy 
Memorandum  dated  June  1980  (DEQ  80-6)  requiring  the  identification  of  past 
hazardous  waste  disposal  sites  on  DoD  agency  installations.  The  U.S.  Air  Force 
(USAF)  implemented  DEQPPM  81-5  (December  11,  1981),  which  reissued  and 
amplified  all  previous  directives  and  memoranda  on  the  IRP.  The  Air  Force 
implemented  DEQPPM  81-5  on  January  21,  1982.  The  Installation  Restoration 
Program  has  been  developed  as  a  four-phase  program,  as  follows: 


o  Phase  I 

o  Phase  II 

o  Phase  III 

o  Phase  IV 


Problem  Identification/Records  Search 
Problem  Confirmation  and  Quantification 
Technology  Base  Development 
Corrective  Action 


B.  Installation  Restoration  Program  History  at  Beale  Air  Force  Base 

AeroVironment  Inc.  (AV)  was  retained  by  the  U.S.  Air  Force 
Occupational  and  Environmental  Health  Laboratory  (USAF  OEHL)  under  Contract 
F3361 5-30-D-(/00Qb,  to  provide  general  engineering,  hydrogeological  and  analytical 
services.  The  following  are  the  objectives  of  the  Phase  II,  Stage  1  investigation  at 
Beale  Air  Force  Base,  California: 
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(1)  To  determine  the  presence  or  absence  of  contamination  at  tine  locat;  v.s 
specified  for  investigation. 

(2)  If  contamination  exists,  to  determine  the  potential  for  migration  of 
those  contaminants  in  the  various  environmental  media. 

(3)  To  identify  additional  investigations  necessary  to  determine  the 
magnitude,  extent,  direction  and  rate  of  migration  of  discovered 
contaminants. 

(4)  To  identify  potential  environmental  consequences  of  and  health  risks 
from  migrating  pollutants. 

In  the  IRP  Phase  I  record  search  for  Beale  (conducted  by  Engineering 
Science),  16  sites  were  identified  as  possible  or  known  hazardous  waste  disposal 
sites.  They  were  ranked  using  the  hazard  assessment  rating  methodology  (HARM). 
The  Phase  I  report  recommended  that  the  six  highest-ranked  sites  be  investigated 
further  in  Phase  II,  Stage  1.  Discussions  among  USAF  OEHL,  base  officials  and 
California  regulatory  personnel  (Department  of  Health  Services  and  Water  Quality 
Control  Board)  and  EPA  Region  IX  resulted  in  all  16  identified  sites  being  included 
into  the  Phase  II,  Stage  1  study.  At  the  time  of  the  Phase  II  Stage  I  Presurvey, 
(conducted  by  Roy  F.  Weston  Inc.),  the  Explosives  Ordnance  Disposal  area  (EOD) 
was  added  to  the  site  list.  Later,  the  Photo  Wastewater  Treatment  Plant  and 
injection  wells,  which  had  been  separate  sites,  were  combined  into  one.  Finally, 
iust  prior  to  beginning  actual  Phase  II  field  work,  two  additional  sites  were 
included:  the  Bulk  Fuels  Storage  Area  and  the  Best  Slough  drum  disposal  site.  The 
final  18  Phase  II,  Stage  1  sites  are,  in  order  of  decreasing  HARM  ranking: 

Site  1  Discharge  Area  No.  1,  West  Drainage  Ditch 

Site  2  Photo  Wastewater  Treatment  Plant  and  Injection  Well  (formerly 
sites  No.  2  and  No.  3) 

Site  3  Fire  Protection  Training  Areas  (Nos.  1  <Sc  2) 

Site  4  Discharge  Area  No.  2,  Battery  Shop  Dry  Well 

Site  5  Discharge  Area  No.  3,  SR-7I  Shelter 
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Site  6  Landfill  No.  2 

Site  7  Discharge  Area  No.  4,  Army  Biological  Production  Site 
Site  S  Discharge  Area  No.  6,  3-57  Test  Cell 

Site  9  Discharge  Area  No.  9,  Entomology  Building  2560 

Site  10  Discharge  Area  No.  5,  J-58  Test  Cell 

Site  11  Discharge  Area  No.  7,  Aircraft  Ground  Equipment  Maintenance 
Drainage  Ditch 

Site  12  Discharge  Area  No.  10,  Entomology  Building  440 
Site  13  Landfill  No.  1 

Site  14  Discharge  Area  No.  8,  Transformer  Drainage 
Site  1 5  Landfill  No.  3 

Site  16  Explosive  Ordnance  Disposal  (EOD)  Area 

Site  17  Best  Slough 

Site  18  Bulk  Fuel  Storage  Facility 

Table  1-1  summarizes  the  investigative  effort  for  each  of  these  sites.  AV  installed 
20  groundwater  monitoring  wells  at  11  sites  throughout  the  base.  Samples  were 
collected  from  these  20  wells  plus  monitoring  wells  at  the  Photo  Wastewater 
Treatment  Plant  and  base  water  production  wells.  At  Landfill  No.  1,  AV  conducted 
geophysical  surveys  to  define  the  site  boundaries  and  to  help  select  well  locations. 
AV  also  collected  soil  samples  using  hollow  stem  augers  from  8  sites  and 
hand-collected  surface  soil  samples  at  10  more.  Surface  water  and  sediment 
samples  were  collected  at  3  sites. 

C.  Duration  of  the  Program 

The  IRP  program  began  at  Beale  Air  Force  Base  (AFB)  with  a  Phase  I 
records  search  conducted  in  3anuary-April  1984  by  Engineering-Science  it  c.  The 
Phase  l  report  identified  16  si  es  as  potentially  contaminated,  but  recom  nended 
further  work  on  only  the  top  six  sites  (based  on  HARM  scores).  In  February  1984, 
USAF  OEHL  conducted  a  presurvey  for  the  Phase  II,  S:age  1  effort.  At  that  time, 
USAF  had  decided  to  look  at  all  16  sites  identified  in  Phase  1,  and  the  EOD  area. 
Between  November  1984  and  May  1985,  two  additional  sites  were  added  to  the 
Phase  II,  Stage  1  study,  and  the  two-site  designation  for  the  Photo  Wastewater 
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TABLE  1-1.  Summary  of  planned  activities. 


Site 

No. 

Site 

Name 

Monitoring 

Wells 

Installed* 

No.  of 
Soil 

Borings 
(&  Samples) 

Soil  Samples 
Collected 

By  Hand 

Surface 

Water 

Samples 

Sediment 

Samples 

1 

West  Drainage 

1 

- 

- 

4 

8 

2 

Wastewater 
Injection  Wells 

1 

4 

- 

3 

FPTA 

5 

8  (24) 

10  (5  locations 

)  2 

2 

4 

Battery  Shop 

1 

1  (8) 

- 

5 

SR-71 

1 

6  (18) 

- 

- 

6 

Landfill  No.  2 

4 

- 

- 

- 

7 

Biological 

Production 

- 

- 

4  (composited 
from  16  locatic 

ns) 

S 

3-57  Test  Cell 

1 

- 

6  (3  locations) 

- 

9 

Entomology 
Building  2560 

- 

3  (6) 

- 

- 

10 

3-58  Test  Cell 

1 

- 

8  (4  locations) 

- 

11 

AGE  Maintenance 

1 

4  (8) 

8  (4  locations) 

- 

12 

Entomology 
Building  440 

- 

3  (6) 

- 

- 

13 

Landfill  No.  1 

2 

- 

- 

4 

S 

14 

Transformer 

Drainage 

- 

- 

12 

- 

15 

Landfill  No.  3 

2 

- 

- 

- 

16 

EOD 

- 

- 

2 

- 

17 

Best  Slough 

- 

6  (12) 

6 

1 

18 

Bulk  Fuels 

Storage 

4  (16) 

- 

- 

♦All  wells  were  sampled  two  times.  Also,  7  base  water  production  wells  at  the  west  end 
of  the  base  and  4  monitoring  wells  at  the  Photo  Wastewater  Treatment  Plant  (called 
Radian  Wells)  were  sampled.  Production  wells  were  studied  as  part  of  Site  No.  1  and 
Radian  Wells  were  studied  as  part  of  Site  No.  2. 


Treatment  and  Injection  System  were  combined  into  one.  This  resulted  in  IS  sites 
to  be  investigated.  On  September  25,  1985  AV  received  authorization  to  conduct 
the  Phase  II,  Stage  1  survey  at  Beale  AFB. 

Hollow-stem  auger  drilling  began  on  October  22,  1985,  and  continued 
until  November  16,  1985.  Wei!  drilling  and  development  began  on  October  2S, 

1985,  and  was  completed  on  January  8,  1986  fwith  the  exception  of  Well  01-01, 
which  was  drilled  and  completed  in  March  1986).  Shallow  soil  samples  and  surface 
water  samples  were  collected  on  November  19-23,  1985.  AV  collected  groundwater 
samples  twice  during  the  project:  January  6-  10,  1986,  and  April  14-18,  1986.  The 
second  round  of  water  sampling  included  surface  waters.  All  field  work  was 
completed  by  April  IS,  I9S6.  Laboratory  analyses  were  completed  by  May  15, 

1986. 


H.  Base  History* 

Beale  Air  Force  Base  (see  Figures  1-1  and  1-2)  opened  in  October  1942 
as  Camp  Beale.  The  13th  Armored  Division  was  the  first  unit  to  be  actively 
trained  there.  However,  during  the  course  of  World  War  11,  the  81st  and  96th 
Infantry  Divisions  were  also  trained  there.  In  addition,  the  camp  was  used  as  a 
personnel  replacement  depot  and  prisoner-of-war  encampment.  It  was  the  site  of  a 
1,000-bed  hospital  and,  at  the  end  of  the  war,  was  used  as  the  west  coast 
separation  center. 

In  1947,  Camp  Beale  was  declared  surplus  by  the  War  Department  and 
the  War  Assets  Administration  assumed  custody.  In  early  1948,  it  was  transferred 
to  the  United  States  Air  Force.  Until  1951,  the  base  was  used  for  bombardier- 
navigator  training. 

In  1951,  the  Department  of  the  Air  Force  redesignated  the  Beale 
Bombing  and  Gunnery  Range  as  "Beale  Air  Force  Base."  During  its  early  years  in 

*The  information  presented  in  this  section  was  taken  primarily  from  the  Engineering 
Science  Phase  I  IRP  Report  and  on-site  observations  and  interviews  during  Stage  1. 
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Approximate  Scale  1"  =  fc  Miles 
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the  Air  Force,  it  underwent  a  number  of  jurisdictional  changes,  being,  at  times, 
part  of  the  Air  Training  Command,  the  Aviation  Engineer  Force  and,  finally,  the 
Strategic  Air  Command.  By  1958,  Beale's  first  runway  was  operational. 

In  July  1959,  Beale  received  its  first  KC-135  jet  Stratotanker,  which 
was  assigned  to  the  903rd  Air  Refueling  Squadron  of  the  456th  Bombardment  Wing. 
In  September  1959,  Beale  became  the  support  base  for  three  Titan  I  missile  sites. 
In  1960,  B-52s  were  assigned  to  the  base.  In  1965,  the  Titan  I  missile  program  was 
inactivated  and  the  4200th  Strategic  Reconnaissance  Wing,  which  would  man  and 
maintain  the  SR-71,  activated. 

In  1976,  as  a  result  of  a  major  reorganization  at  Beale,  all  B-52  aircraft 
were  reassigned.  At  the  same  time,  the  9th  Strategic  Reconnaissance  Wing  gained 
U-2  aircraft  and  the  99th  Strategic  Reconnaissance  Squadron. 

In  1979,  a  phased  array  radar  system  was  installed.  The  10-story 
phased-array  radar  is  a  detection  and  early  warning  system  against  sea-launched 
ballistic  missile  (SL3.U)  attacks  on  the  continental  United  States. 

The  following  subsections  give  the  history  and  location  of  the  sites 
chosen  for  investigation  during  this  phase.  Figure  1-3  shows  the  location  of  these 
sites.  These  locations  will  be  shown  more  precisely  in  Chapter  IV. 

1.  Discharge  Area  No.  1  (West  Drainage  Ditch) 

Since  1965,  the  West  Drainage  Ditch  has  received  runoff  from  the 
flightline  as  well  as  the  runway  area.  It  discharges  through  a  headwall  located 
about  800  feet  west  of  the  main  runway.  Surface  water  quality  data  have 
documented  oil  and  grease,  trans-1,2  dichloroethene  and  trace  amounts  of  TCE 
(Engineering  Science,  1984). 
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2.  Photo  Wastewater  Treatment  Plant  and  Injection  Well  No.  2 

The  Photo  Wastewater  Treatment  Plant  (PWTP)  has  been  used 
since  1966  to  treat  wastewater  from  the  base's  reconnaissance  photo  lab.  It  is 
located  on  the  southwest  corner  of  the  base,  adjacent  to  the  sewage  treatment 
plant.  No  photo  wastewater  was  generated  before  1966.  Starting  in  1967,  sludge 
was  dried  in  concrete  drying  beds  and  disposed  of  in  Landfill  2.  In  1974,  two 
earthen-lined  sludge  ponds  were  constructed  and  used  during  the  winter  months. 
This  practice  was  continued  until  1978,  when  the  concrete  beds  were  abandoned 
and  the  earthen-lined  ponds  were  used  year  round.  From  1967  until  1984,  whenever 
the  treatment  plant  was  shut  down  for  maintenance,  500  to  2,000  gallons  of 
effluent  treated  with  pentachlorophenol  were  discharged  onto  the  ground  in  the 
vicinity  of  the  injection  wells.  This  procedure  was  carried  out  12  times  a  year  to 
flush  out  any  corrosion  in  the  lines.  In  1984,  this  procedure  was  terminated  at  the 
request  of  the  California  Regional  Water  Quality  Control  Board  (CRWQCB). 

In  February  1984,  the  CRWQCB  took  soil  samples  for  pentachloro¬ 
phenol  near  Injection  Well  No.  2  and  adjacent  to  the  sand  filters  at  the  plant. 
Results  showed  that  levels  complied  with  California  standards  (Engineering 
Science,  1984). 

3.  Fire  Protection  Training  Areas  Nos.  1  and  2 

Fire  training  exercises  have  been  conducted  at  Fire  Protection 
Training  Areas  (FPTAs)  Nos.  1  &  2  since  1958.  Because  they  are  located  within  200 
feet  of  each  other,  they  have  been  combined  for  evaluation. 

From  1958  to  1971,  the  fire  department  conducted  live  fire 
training  exercises  at  FPTA  No.  1.  This  site  is  located  in  the  half  acre  adjacent  to 
the  intersection  of  3  and  27th  Streets.  Until  the  late  1960s,  combustible  waste 
chemicals  were  accumulated  in  a  shallow  two-foot-deep  basin  in  the  FPTA.  These 
chemicals  were  reported  to  have  included  waste  oils,  spent  solvents,  and  jet  fuel. 
These  chemicals  were  burned  weekly  in  the  basin.  Other  chemicals  were 
accumulated  in  55-gallon  drums  and  burned  in  the  same  basin.  The  basin  area  did 
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not  have  a  liner,  nor  was  there  any  preapplication  of  water  to  prevent  the 
percolation  of  the  waste  chemicals  into  the  soil.  The  materials  were  applied 
directly  to  the  soil  and  ignited  (Engineering  Science,  1984). 

FPTA  No.  2,  200'  west  of  FPTA  No.  1,  was  put  into  operation  in 
1972,  when  use  of  FPTA  No.  1  was  discontinued.  This  operation  burned  only 
contaminated  jet  fuel  on  an  area  that  had  first  been  saturated  with  water. 

There  are  two  25,000-gallon  underground  storage  tanks  located  at 
FPTA  No.  2.  The  tanks  are  designated  as  the  "north  tank"  and  the  "south  tank." 
The  north  tank  contains  jet  fuel  that  is  used  by  the  base  Fire  Department  for  live 
fire  training  in  the  adjacent  fire  pit.  The  south  tank  has  traditionally  contained 
contaminated  (dirt,  oil,  etc.)  fuel,  hydraulic  fluid  and  waste  solvents.  Underground 
fuel  lines  run  from  the  tanks  to  the  fuel  nozzles  at  the  airplane  mock-up  in  the  fire 
pit. 

The  only  recorded  spill  incident  at  the  FPTA  occurred  in  May 
1983.  Water  from  the  north  tank  was  inadvertently  pumped  out  of  the  tank  and 
onto  the  ground.  The  intent  was  to  provide  additional  tank  capacity  for  a  leak 
check  of  the  tank.  Three  months  previous  to  this  event,  the  base  BEE  shop  had 
analyzed  to  contents  of  the  north  tank  (through  lab  facilities  at  USAF  OEHL)  and 
reported  that  the  north  tank  liquid  contained  lead  and  chromium  levels  of  10  and 
5.5  mg/1,  respectively.  The  discharge  of  this  liquid  onto  the  ground  subsequently 
created  concern  about  soil  contamination  with  lead  and  chromium.  Appropriate 
regulatory  agencies  were  notified  of  the  spill.  Follow-on  soil  testing  by  the  BEE 
did  not  indicate  the  need  for  any  remedial  action. 

4.  Discharge  Area  No.  2  (Battery  Shop  Dry  Weil) 

From  1972  to  1983,  approximately  24  gallons  per  month  of 
neutralized  battery  acid  were  discharged  to  this  dry  well,  which  is  located  adjacent 
to  the  Battery  Shop  (Building  1088).  The  discharge  may  have  had  high  lead 
concentrations. 


5.  Discharge  Area  No.  3  (SR-7i  Shelter) 


Since  1966,  the  ground  operation  of  the  SR-71  aircraft  has 
resulted  in  about  300  gallons  per  week  of  JP-7  being  dripped/leaked  onto  the 
hangar  floors  and  parking  apron  area.  Some  of  the  fuel  flows  with  wastewater 
from  wash-down  activities  and  rain  onto  the  soil  adjacent  to  hard-surfaced  areas. 

6.  Landfill  No.  2 

This  56-acre  landfill,  located  just  south  of  6th  Street  near  its 
intersection  with  Earle  Road,  was  used  primarily  for  refuse  disposal  from  the  early 
1950s  until  1980.  Between  1967  and  1978,  about  380  cubic  yards  of  dried  sludge 
from  the  Photo  Wastewater  Treatment  Plant  were  disposed  of  here.  Small  amounts 
of  chemicals  are  also  known  to  have  been  discarded. 

7.  Discharge  Area  No.  4  (Army  Biological  Production  Site) 

The  Biological  Test  Site,  located  adjacent  to  the  current  Base  Rod 
and  Gun  Club,  was  used  by  the  U.S.  Army  to  produce  wheat  stem  rust  from  1962  to 
1969.  During  production,  the  chemicals  used  on  site  included  Freon,  carbon 
dioxide,  ethylene  oxide  and  possibly  TCE.  In  1969,  production  stocks  of  wheat  stem 
rust  were  chemically  treated,  incinerated  and  the  ash  plowed  into  the  soil  on  the 
site.  The  Army  has  indicated  that  the  site  has  been  decontaminated. 

8.  Discharge  Area  No.  6  (3-57  Test  Cell  Drainage  Ditch) 

The  3-57  Test  Cell,  located  adjacent  to  Building  1247,  receives 
runoff  from  the  test  stand  used  to  test  aircraft  engines.  Chemicals  discharged 
include  3P-4,  PD-680  and  soap.  Shop  personnel  estimate  that  these  discharges 
have  been  occurring  since  1958  but  can  only  confirm  their  occurrence  since  1966. 
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9.  Discharge  Area  No.  9  (Entomology  —  Building  2560) 

The  Entomology  shop  is  responsible  for  pest  control  on  the  base. 
Since  1981,  rinsate  from  pesticide  application  equipment  has  been  discharged  onto 
a  gravel  area  just  outside  Building  2560. 

10.  Discharge  Area  No.  5  (3-58  Test  Cell  Drainage  Ditch) 

The  3-58  Test  Cell,  located  adjacent  to  Building  1154,  has  been 
routinely  used  to  test  the  SR-71  jet  engines  since  1959.  Wastes  that  may  have  run 
off  into  the  drainage  channel  include  3P-7,  soap,  oil,  TCE  and  PD-680. 

11.  Discharge  Area  No.  7  (AGE  Maintenance/Drainage  Ditch) 

Aircraft  ground  support  vehicles  parked  on  a  paved  area  adjacent 
to  AGE  (Aircraft  Ground  Equipment)  Maintenance  at  Building  1225  leak  oil  and 
hydraulic  fluids.  This  operation  has  been  located  here  for  25  years,  and  runoff  of 
oil  and  fluids  is  known  to  have  occurred  since  1970,  and  discharges  may  have 
occurred  as  early  as  1958.  A  drainage  ditch  located  behind  Building  1225  (AGE 
Maintenance)  shows  evidence  of  having  received  fuel  and  oil-contaminated  runoff. 
Some  restoration  of  the  area  and  stained  soil  excavation  occurred  in  1984. 

12.  Discharge  Area  No.  10  (Entomology  —  Building  440) 

The  area  surrounding  Building  No.  440  may  have  been  exposed  to 
pesticide/herbicides  from  1965  to  1980  since  this  site  was  used  to  store  and  mix 
pesticides  used  on  the  base.  The  building  is  currently  used  by  the  base's  animal 
control  personnel. 

13.  Landfill  No.  1 

This  4-acre  landfill  is  located  in  the  southwestern  sector  of  the 
base,  approximately  1000  feet  west  of  the  wastewater  treatment  plant.  It  received 
refuse  during  the  1940s,  but  the  source  and  composition  of  the  refuse  is  unknown. 
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14.  Discharge  Area  No.  3  (Transformer  Drainage  Area) 


The  transformer  drainage  area  is  located  adjacent  to  34th  Street 
near  B  Street.  From  1977  to  1979  transformers  were  drained  in  this  diked  area 
before  being  taken  into  the  shop  for  repair.  Eleven  of  twelve  soil  samples 
collected  by  base  personnel  in  1984  indicated  PCB  concentrations  below  the 
detectable  limit  of  0.5  mg/kg  (ppm);  however,  one  sample  contained 
»  14  mg/kg  (ppm)  of  PCB. 

15.  Landfill  No.  3 

This  40-acre  landfill,  situated  east  of  Landfill  No.  2  and  adjacent 
to  6th  Street,  was  opened  in  1981  and  is  currently  in  use.  It  is  permitted  as  a  Class 
III  landfill  by  the  California  Regional  Water  Quality  Control  Board.  Waste 
deposited  here  is  domestic  garbage  and  refuse. 

The  following  three  sites  were  added  to  the  IRP  Phase  II  investigation 
after  the  Phase  I  records  search.  Information  on  these  sites  is  limited. 

16.  Explosives  Ordnance  Disposal  Area 

The  Explosives  Ordnance  Disposal  (EOD)  Area  is  a  70-foot  long, 
20-foot  wide  trench  located  on  the  northern  sector  of  the  base  at  the  EOD  range. 
It  is  used  for  the  disposal  of  spent  demolition  waste,  flares  and  pyrotechics.  After 
burning,  remains  are  inspected  and  unburned  ammunition  is  removed;  the  burned 
portion  is  disposed  in  the  trench.  Base  personnel  working  at  this  site  report  that 
the  operation  has  been  unchanged  for  at  least  five  years. 

17.  Best  Slough 

The  Best  Slough  was  added  to  the  IRP  list  because  old  drums  were 
discovered  in  a  50-100  ft  trench  near  the  three  bridges  area  on  Gavin  Mandry  Road 
in  January  1985.  No  information  is  available  on  what,  if  anything,  was  in  the  drums 
or  when  they  were  dumped. 
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IS.  Bulk  Fuel  Storage 


The  bulk  fuel  storage  area  is  located  on  the  northeast  side  of  the 
intersection  of  6th  Street  and  3  Street.  It  has  been  in  use  since  1958  and  was 
evaluated  because  suspected  area  contamination  from  fuel  storage  and 
management  activities.  Beale's  petroleum-handling  system  includes  substantial 
volumes  of  jet  fuel  (3P-4,  3P-7,  3PTS),  diesel  fuel,  motor  gasoline  (MOGAS), 
unleaded  gasoline  and  No.  2  fuel  oil.  Fuels  are  delivered  by  pipeline,  train  or  truck 
to  large  cylindrical  above-ground  storage  tanks.  3et  fuels  (3P-4  and  3P-7)  are 
pumped  via  pipeline  to  a  flightline  dispensing  system  for  refueling  aircraft.  Trucks 
are  also  used  to  refuel  aircraft.  No  major  spills  have  occurred  to  create  potential 
for  contaminant  migration. 

E.  Identification  of  Laboratory  Parameters 

Samples  from  14  of  the  sites  were  tested  for  volatile  organic 
compounds  (VOC)  and  oil  and  grease  (O&G).  Specific  analyses  were  performed  for 
constituents  known  or  suspected  at  four  sites;  i.e.,  Entomology  Shops 
(pesticides/herbicides),  Transformer  Drainage  (PCBs),  and  EOD  (explosive 
compounds).  Generally,  sites  likely  to  have  had  fuel  spills  or  leaks  were  also  tested 
for  petroleum  hydrocarbons  and  total  phenols.  Analyses  for  lead  or  heavy  metals 
were  performed  if  leaded  fuels  had  been  used.  Landfills  were  tested  for 
pesticides/herbicides,  phenols  and  metals,  in  addition  to  VOC  and  O&G.  Usually, 
soils  and  water  samples  from  the  same  site  were  analyzed  for  the  same 
parameters.  Table  1-2  shows  the  specific  parameters  analyzed  for  each  site. 

F.  Identification  of  Field  Team 


The  field  investigation  team  AV  assembled  for  the  Phase  11,  Stage  1 
study  at  Beale  AFB  included  AV  personnel,  a  drilling  subcontractor  and  a 
geophysical  subcontractor.  The  AeroVironment  team  included  the  following 
professionals: 
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TABLE  1-2.  Analytical  requirements  for  soil  and  water  samples. 


Site 

No. 

Site 

Name 

Parameters  for 

Water  Samples 

Parameters  for 
Soil/Sedtment  Samples 

1 

West  Drainage 

VOC  (601/602) 

O&G  (413.2) 

Heavy  Metals 

Phenols  (Total) 

VOC  (8010/8020) 

O&G 

Heavy  Metals 

Phenols  (Total) 

Pesticides/Herbicides  (5Q9A,B) 

2 

Wastewater 

VOC 

VOC 

Injection  Wells 

O&G 

Heavy  Metals 

B/N/A  (625) 

O&G 

B/N/A 

3 

FPTA 

VOC 

O&G 

Petroleum  Hydrocarbons  (418.1) 
Phenols  (Total) 

Lead 

VOC 

O&G 

Petroleum  Hydrocarbons 

Phenols  (Total) 

Lead 

1 1 

Battery  Shop 

VOC 

O&G 

Heavy  Metals 

Phenols  (Total) 

VOC 

O&G 

Heavy  Metals 

Phenols  (Total) 

5 

SR-71 

VOC 

O&G 

Phenols  (Total) 

VOC 

O&G 

Phenols  (Total) 

6 

Landfill  No.  2 

VOC 

O&G 

Heavy  Metals 
Pesticides/Herbicides 

Phenols  (Total) 

7 

Biological 

Production 

— 

VOC 

Heavy  Metals 
w/Extraction  (EP  Tox) 

8 

3-57  Test  Cell 

VOC 

O&G 

Petroleum  Hydrocarbons 

Phenols  (Total) 

VOC 

O&G 

Petroleum  Hydrocarbons 

Phenols  (Total) 

9 

Entomology 
Building  2560 

— 

Pesticides/Herbicides 

O&G  =  Oil  and  Grease  Analysis 

VOC  =  Volative  Organic  Analyses 

B/N/A  =  Base/Neutral/Acid  organic  analyses 


TABLE  1-2.  (Continued) 


Site 

No. 

Site 

Name 

Parameters  for 

Water  Samples 

Parameters  for 
Soil/Sediment  Samples 

10 

J-5S  Test  Cell 

VOC 

O&G 

Petroleum  Hydrocarbons 
Phenols  (Total) 

VOC 

O&G 

Petroleum  Hydrocarbons 
Phenols  (Total) 

1 1 

AGE  Maintenance 

VOC 

O&G 

Phenols  (Total) 

VOC 

O&G 

Phenols  (Total) 

12 

Entomology 
Building  440 

— 

Pesticides/Herbicides 

13 

Landfill  No,  1 

VOC 

O&G 

Heavy  Metals 
Pesticides/Herbicides 

Phenols  (Total) 

VOC 

O&G 

Heavy  Metals 
Pesticides/Herbicides 
Phenols  (Total) 

14 

Transformer 

Drainage 

— 

O&G 

PCBs  (608) 

[3 

Landfill  Vo.  3 

VOC 

O&G 

Heavy  Metals 

Phenols  (Total) 

16 

EOD 

— 

Heavy  Metals 

Explosives  Scan 

17 

Best  Slough 

VOC 

O&G 

Pesticides/Herbicides 

Phenols  (Total) 

VOC 

O&G 

Pesticides/Herbicides 
Phenols  (Total) 

18 

Bulk  Fuels 

Storage 

VOC 

O&G 

Petroleum  Hydrocarbons 
Phenols  (Total) 

Lead 
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Mr.  Douglas  Taylor,  P.E.,  is  a  project  manager  in  AV's  Environmental 
Programs  Division.  He  has  a  Master  of  Engineering  in  environmental  engineering 
and  six  years’  experience  in  hazardous  waste  management  and  site  assessments.  He 
has  managed  numerous  DoD,  EPA,  and  private  party  site  investigations  and 
sampling  programs.  As  project  manager  for  the  Beale  study,  he  was  the  main 
interface  between  AV  and  USAF  OEHL  and  was  responsible  for  the  scheduling  of 
field  work  (drilling  and  sampling),  for  the  management  of  drilling  and  laboratory 
subcontractors,  and  for  personnel  staffing  and  technical  review. 

Mr.  Timothy  O'Gara  is  the  leader  of  AV's  Earth  Sciences  Section.  He 
holds  a  B.A.  in  earth  science  and  has  six  years'  experience  in  groundwater 
monitoring  and  hazardous  waste  investigations.  Mr.  O'Gara  has  directed  drilling, 
well  installation  and  soil  sampling  programs  at  sites  throughout  California.  At 
Beale,  he  was  responsible  for  directing  the  well-drilling  program.  His  duties  during 
this  project  included  coordinating  with  base  personnel,  selecting  well  locations, 
supervising  the  drilling  crews,  and  reporting  on  hydrology. 

Mr.  Christopher  Lovdahl,  an  environmental  chemist  at  AV,  holds  a 
B.S.  in  environmental  science  and  has  six  years'  experience  in  environmental 
compliance,  waste  site  sampling  and  analytical  chemistry.  He  worked  for  four 
years  at  industrial  facilities  and  analytical  laboratories  prior  to  his  1RP 
involvement.  At  Beale,  Mr.  Lovdahl  was  responsible  for  reviewing  well  sampling 
requirements  and  coordinating  with  the  laboratories.  He  served  as  the  point  of 
contact  between  AV  and  the  analytical  chemistry  laboratory  at  Acurex,  instructing 
Acurex  on  selected  methods  and  special  handling.  He  also  performed  QA/QC 
reviews  on  all  laboratory  data. 

Mr.  3ohn  Miller,  a  geochemist  at  AV  with  an  M.Sc.  in  geochemistry,  has 
eight  years'  experience  in  geology  and  geochemistry  in  the  mining  and  mineral 
processing  industries.  He  has  worked  extensively  with  soil  sampling,  laboratory 
analysis  and  quality  assurance.  Mr.  Miller  served  as  a  field  geologist  during  the 
well  drilling  program.  He  was  responsible  for  logging  the  samples  and  designing  the 
wells.  He  was  also  active  in  the  QA/QC  review  of  laboratory  data. 
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Ms.  Sheryl  Thurston,  an  environmental  engineer  at  AV  with  a  B.S.  in 
environmental  engineering,  has  one  year  of  experience  with  IRP  programs  and  state 
RCRA  recordkeeping.  She  served  as  a  field  engineer  during  well  drilling  at  Beale 
and  assisted  with  driller  supervision  and  sample  logging.  She  was  also  part  of  the 
sampling  team  and  conducted  research  on  base  operations  and  environmental 
setting. 


Complete  resumes  of  the  AV  personnel  mentioned  above  are  included  in 

Appendix  I. 


AeroVironment  also  used  Mr.  3ohn  Keating  of  Gregg  and  Associates  Inc. 
to  assist  in  well  installation  and  hole  logging.  Mr.  Keating  holds  a  B.S.  in 
geotechnical  engineering  and  has  three  years  of  experience  with  groundwater  well 
drilling  and  geologic  logging. 

The  Water  Development  Corporation  (Water  Development)  of  Woodland, 
California,  performed  the  drilling.  Water  Development  has  35  years'  experience  in 
drilling  water  production  and  monitoring  wells  at  locations  throughout  California. 
The  company  and  many  of  its  personnel  have  specific  experience  drilling  in  the 
Sacramento  area  and  working  on  IRP  programs  at  other  Air  Force  bases.  Water 
Development  provided  a  D40K  Drilteck  air  rotary  drilling  rig  equipped  with  a 
casing  hammer  and  support  equipment,  with  which  it  drilled,  constructed  and 
developed  all  20  wells  under  the  direction  of  AeroVironment  field  personnel. 

Geophysical  surveys  were  conducted  at  Landfill  No.  1  by  the  Converse 
Consultants  Inc.  (Converse)  of  San  Francisco,  California.  Converse  is  a  highly 
respected  geotechnical  consulting  firm  with  over  eight  years'  experience  in 
geophysical  investigations.  The  surveys  were  completed  under  the  direction  of 
Mr.  George  Ford  (B.S.,  Geology,  Certified  Engineering  Geologist  and  Registered 
Geologist)  of  Converse.  The  ground-penetrating  radar  was  performed  by 
Mr.  Richard  Lee  (M.S.,  Geophysics)  of  Harding  Lawson  Associates  under  the 
direction  of  Converse.  Mr.  Timothy  O'Gara  of  AV  coordinated  this  activity. 
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Laboratory  work  was  performed  by  Ac urex  Corporation  (Acurcx)  of 
Mountain  View,  California.  Acurex's  Energy  and  Environmental  Division  joined 
with  ^eroVironment  as  part  of  the  contract  team  for  USAF  OEHL.  Mr.  Gregory 
Nichol  (M.S.,  Chemistry,  eight  years'  laboratory  management  experience)  served  as 
program  manager  for  the  Acurex  effort  on  this  task. 

Analytical  Research  Laboratories,  Inc.  (ARL1)  of  Monrovia,  California, 
performed  the  explosive  scan  testing  of  EOD  samples.  Dr.  Gerald  Delker  (Ph.D. 
Chemistry)  coordinated  the  method  research  and  testing.  This  lab  has  since  changed 
its  name  to  Thermo  Analytical  Inc. 
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II. 


ENVIRONMENTAL  SETTING 


A.  Physical  Geography 

Beale  AF3  is  situated  on  the  eastern  flank  of  the  Sacramento  Valley,  a 
subdivision  of  the  Great  Central  Valley.  The  Great  Central  Valley  is  about 
60  miles  wide  and  400  miles  long  and  extends  from  Bakersfield,  California,  in  the 
south  to  Red  Bluff,  California,  in  the  north  (Figure  II- 1).  The  Sacramento  Valley 
occupies  the  northern  150  miles  and  averages  about  30  miles  in  width. 

The  Great  Central  Valley  is  one  of  the  major  structural  depressions  of 
the  world,  containing  up  to  30,000  feet  of  Cretaceous  and  Cenozoic  sediments. 
Currently,  the  Sacramento  Valley  consists  of  a  few  ri/ers  and  many  ephemeral 
streams,  all  of  which  have  very  large  floodplains,  reflecting  infrequent  but  often 
heavy  precipitation. 


Topography 


During  the  Pleistocene,  the  Sacramento  Valiey  consisted  of 
dissected  uplands,  low  alluvial  fans  and  plains,  and  floodplains.  Braided  streams 
(i.e..  multiple  channel  streams)  crisscrossed  the  alluvial  plains  splitting  the 
lowiun  Is  into  numerous  island-like  tracts.  The  recent  (Holocene)  climate  is  drier, 
■>o  streams  carry  less  sediment  and  are  more  often  restricted  to  a  single  channel 
with  meanders  rather  than  braiding.  During  this  period,  topographic  features  have 
remained  relatively  unchanged  or  have  become  more  pronounced  with  time. 

Beale  AF3  sits  astride  the  physiographic  boundary  between  the 
Sierra  Nevada  foothills  and  the  Sacramento  Valley  a. id  thus  contains  a  wide  range 
of  geoinorphology ,  geology  and  topography  (Figure  II- i).  Surface  drainage  is 
principally  from  the  northeast  (Sierra  Nevada  Mountains)  to  the  southwest  (Feather 
River).  At  the  Feather  River,  surface  flow  shifts  to  a  southerly  direction  and 
continues  on  down  the  Sacramento  River  to  the  confluence  with  the  northward- 
flowing  San  Joaquin  River,  from  which  the  combined  flow  proceeds  westward  to 
San  Francisco  Bay. 


Source: 
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The  western  portion  of  Beale  AFB  is  typically  flat  (SO  to  125  feet 
MSL)  and  consists  of  a  floodplain  and  small,  often  ephemeral,  meandering  or 
braided  streams.  Most  of  AeroVironment's  work  was  performed  in  this  area. 

As  one  moves  eastward,  streams  become  better  defined  and  the 
terrain  quickly  evolves  into  dissected  uplands  with  readily  visible  relief.  This 
terrain  (125  to  200  feet  MSL)  forms  the  eastern  boundary  of  the  Sacramento  Valley 
and  comprises  about  fifty  percent  of  Beale  AFB.  Most  groundwater  recharge 
occurs  here  and  along  the  Yuba  River.  The  dominant  geologic  units  are  tertiary 
water-worked  volcanics  and,  to  a  lesser  extent,  the  Quaternary  Laguna  Formation. 
AeroVironment  performed  a  small  amount  of  work  in  this  terrain. 

2.  Soils 

Beale  AFB  contains  four  different  soil  associations,  which  reflect 
the  underlying  geologic  units  that  are  the  soils'  parent  materials.  Figure  11-2, 
taken  from  a  Yuba  County  soil  map  by  Herbert  it  Begg  (1969),  shows  the  soils  at 
Beale  AFB.  A  more  detailed  soil  map  with  excellent  air  photo  coverage  was 
prepared  by  the  USDA  Soil  Conser/ation  Service  in  1985.  However,  the  final 
version  of  this  report  is  still  to  be  published. 

The  western  third  of  the  base  is  underlain  by  the  Yokohl-Kimbal! 
Association,  which  formed  on  moderately  old  alluvial  fans.  The  soils  consist  of 
poorly  drained,  medium-textured  clay  and  hardpans  developed  on  Victor  Formation 
(Qv).  (Note:  Qv  is  a  geologic  coding  that  identifies  the  age  of  the  rock  and  its 
formation.) 


The  midsection  of  the  base  contains  a  strip  of  soil  known  as 
Redding-Corning,  which  is  oriented  northwest  to  southeast.  The  soil  is  usually 
gravel  rich  with  hardpans  and  ciaypans.  Generally,  it  overlies  the  Laguna 
Formation  (Qtl)  and  .Mehrten  Formation  (Pv).  Surface  infiltration  is  moderate,  but 
subsurface  infiltration  is  slow,  because  the  hardpan  retards  vertical  water 
movement. 
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AeroVironment  Inc.  I  Source:  Herbert  and  P»egg  1969 


The  Auburn-Sobrante-Las  Posas  Association  occupies  the  eastern 
portion  of  the  base  and  is  associated  with  the  Sierra  Nevada  pretertiary  basement 
complex  (Pt).  It  is  a  shallow,  gravelly,  and  rocky  soil  formed  on  decomposing 
metamorphic,  igneous  and  sedimentary  rocks.  It  is  a  relatively  immature  soil,  due 
to  the  high  relief  and  rapid  erosion  of  the  Sierra  Nevada. 

B.  Regional  Geology 

The  stratigraphy  and  surficia)  geology  discussed  below  is  taken  from  the 
work  of  Page  (1974,  1980)  and  that  of  Olmsted  and  Davis  (1961).  A  schematic  of 
the  general  stratigraphy  at  Beale  Air  Force  Base  is  provided  in  Figure  11-3. 

Moving  from  west  to  east  across  Beale  AFB,  one  generally  encounters 
progressively  older  lithologies.  In  addition,  the  overall  grain  size  tends  to  increase 
and  the  gravel  more  and  more  reflects  the  Sierra  Nevada  volcanics  and  the 
metamorphic,  igneous  basement  complex.  However,  one  depositional  type, 
quaternary  river  deposits  (Qr),  is  an  exception  to  this  general  rule.  The  Qr  of 
Holocene  deposits  are  the  youngest  deposits,  present-day  sediments  deposited  by 
drainages  such  as  Hutchinson,  Best  and  Dry  Creeks.  These  deposits  are  generally 
only  a  few  feet  or  tens  of  feet  thick  and  are  mapped  by  Page  as  overlying  virtually 
all  other  formations  in  areas  adjacent  to  these  drainages. 

The  eastern  thirty  percent  of  Beale  AFB  lies  within  the  Sierra  Nevada 
foothills.  The  contact  between  the  Sacramento  Valley  and  the  Sierra  Nevada 
foothills  is  geologically  defined  by  pretertiary,  metamorphic,  igneous  and  sedi¬ 
mentary  rocks  belonging  to  the  Sierra  Nevada  physiographic  province.  This  contact 
may  be  crudely  approximated  by  the  200-foot  elevation  contour.  The  rocks  of  this 
province  are  considered  to  be  basement  (i.e.,  the  lowest  and  hence  oldest  rocks 
exposed  in  the  region).  The  basement  complex  slopes  to  the  southwest  at  two  to 
six  degrees,  with  a  maximum  of  1,400  feet  of  posttertiary  cover  underlying 
Beale  AFB.  Little  groundwater  is  found  in  this  terrain  and  AeroVironment  did  no 
work  in  this  area  of  Beale. 
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Holocene: 

(recent) 
symbol:  Qr 

'10'  -  20'* - 

Victor  Formation: 
(Quaternary) 
symbol:  Qv 

-  S5'  -  120'  — - - 

Quaternary 

Gravels: 

(Quaternary) 


Unconsolidated  river  and  stream  deposits  from 
current  drainage  system  (0-20  feet).  Mostly 
silt  clay  and  sand;  minor  gravel. 

—  UNDULATORY  CONTACT  "■ - - — - — - 

Heterogeneous  fluviatile  clay  to  gravel  sediments. 
Extremely  lenticular  deposits  from  braided  streams. 
Mostly  silty  sand. 

UNDULATORY  CONTACT  - — --  . — _  , - - - 

Discontinuous  gravel  layer  or  lenses  (0-50  feet) 
at  base  of  Victor.  Occasionally  present  at  Beale, 
tends  to  form  hills.  Included  with  Laguna  Formation 
in  cross  sections. 

-  UNDULATORY  CONTACT  - — ■ - - — _ 


mmrn 


Laguna  Formation: 
(Pleistocene  to 
Pliocene  age) 
symbol:  Qtl 


Heterogeneous  to  poorly  sorted  silt,  sand  and 
clay  with  thin  gravel  units  comprised  of  silt 
and  clay  with  fine  sand. 

Approximately  0-120  feet  thick. 


plplif 

feimm 


-  120'  -  140'  - - 

Laguna-Mehrten 
Transition 
(Pliocene): 
symbol:  Ptl 


130-  .  150'  — - - 

Mehrten  Formation 
(Miocene  Pliocene): 
symbol:  Pv 


UNDULATORY  CONTACT  - - - - ^ - n - - - - 

Thin  to  moderate  (0-40  feet),  locally  absent,  gravel 
and/or  coarse  sand  at  base  of  Laguna.  Gravel  generally 
angular  and  dark  (mafic)  colored.  Minor  to  moderate 
silt/clay. 

— -  EROSION AL  CONTACT  — _  — 

Volcanic  derived  angular  gravels  and  sand:  dark  mafic 
rock  fragments;  mudflows.  Discontinuous  with 
abundant  cross  bedding  and  cut-and-fill  structures. 
Thickness  approximately  200  feet.  Formation  top  clay 
derived  from  mafic  gravels. 


Figure  11-3 

Typical  Stratigraphic  Section 
Beale  Air  Force  Base 


Typical  depths  found  at  Beale  AFB  during 
Phase  II,  Stage  1  drilling. 


My 
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Most  of  A V's  drilling  was  conducted  in  either  the  Victor  (Qv)  or  the 
Laguna  (Qtl)  Formations.  Several  drill  holes  penetrated  the  Mehrten  (Pv),  a  thick, 
multicolored  clay.  Elsewhere,  the  contact  between  formations  was  difficult  to 

lOCcitC  • 


At  Beale,  the  formation  of  primary  interest  is  the  Laguna  because  most 
water  production  wells  in  the  area  are  completed  in  or  very  close  to  the  basal 
Laguna  that  hosts  the  uppermost  aquifer.  In  areas  where  the  Laguna-Mehrten 
transition  zone  is  present  just  below  the  Laguna  Formation,  this  zone  is  a  good 
water  producer  for  monitoring  wells  (e.g.,  Site  No.  11).  However,  its  variable 
thickness  (0  to  40  feet)  and  absence  in  some  areas  (e.g.,  Site  No.  3,  FPTA)  makes  it 
an  undesirable  aquifer  for  high-volume  wells. 

C.  Regional  Hydrogeology 

Groundwater  movement  has  historically  been  from  the  Sierra  Nevada 
Foothills  eastward  to  the  Feather  and  Sacramento  Rivers.  Until  the  early  part  of 
this  century,  the  river  system  served  as  a  groundwater  discharge  system.  Exten¬ 
sive  farming  and  irrigation  rapidly  lowered  the  water  table  and  altered  the 
direction  of  flow,  thus  changing  the  river  from  a  discharge  to  a  recharge  system. 
Additional  recharge  is  permitted  by  coarse  deposits  along  the  Sierra  Nevada 
Foothills.  These  deposits  allow  seasonal  rainfall/snowmelt  to  percolate  downward. 

Regional  groundwater  contours  for  the  Beale  area  are  shown  in 
Figure  11-4.  The  most  obvious  feature  is  the  area  of  intense  drawdown  southwest 
of  the  base  boundary  caused  by  irrigation  pumping.  Between  1945  and  1974,  the 
water  table  fell  about  60  feet  and  then  stabilized  in  the  mid-1970s.  However, 
between  1977  and  1980,  the  water  table  declined  sharply  once  more,  in  response  to 
drought  and  increased  irrigation  for  rice  production  (Engle,  1986).  Since  1980,  the 
water  level  has  risen  markedly,  as  a  result  of  increased  precipitation  and  lower  rice 
production.  Nevertheless,  the  overall  drawdown  has  been  sufficient  to  alter  the 
direction  of  local  flow  in  the  area  of  the  base  well  field  from  west  to  nearly  south. 
The  location  of  existing  base  wells  is  shown  in  Figure  11-5. 
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Figure  11-4 

Regional  Groundwater 
Contours  1976 
Beale  Air  Force  Base 


AeroVironment  Inc. 


Reference:  Engineering  Science,  Phase  I  IRP  Report,  April  1984 


Off-base  irrigation  and  domestic  wells  on  the  west  and  south  sides  of 
Beale  are  shown  in  Figure  11-6.  Water  levels  for  these  wells,  obtained  from 
Mr.  D.  B.  Engel  of  the  Yuba  County  Agricultural  Commission,  show  an  upward 
trend  from  1984  through  1985.  The  heavy  rains  of  1985-1986  should  insure  that  the 
water  table  wili  continue  to  rise  throughout  1986. 

Studies  by  Rockwell  (1978)  and  Page  (1980)  assumed  that  groundwater 
tapped  by  the  base  wells  is  basically  unconfined  except  where  local  clay/silt  lenses 
cap  the  aquifer  to  produce  semiconfined  conditions.  Thus  the  fresh  water  base 
occurs  at  a  depth  of  300  to  500  feet,  coinciding  with  the  base  of  the  undifferen¬ 
tiated  sedimentary  rocks. 

D.  Site  Descriptions* 

Site  1.  Discharge  Area  No.  1  (West  Drainage  Ditch) 

Discharge  Area  No.  1  (West  Drainage  Ditch)  is  a  drainage  system 
which  drains  the  flightline  and  surface  runoff  from  the  runway  area.  The  drainage 
system  discharges  through  a  headwall  located  about  800  feet  west  of  the  main 
runway  and  into  a  ditch  which  is  filled  with  vegetation.  Oil  absorbent  boons  have 
been  placed  immediately  downstream  from  the  headwall.  Past  surface  water 
quality  data  indicated  oil  and  grease  and  trans-1,2  dichloroethene  in  the  water 
discharged  to  this  ditch.  Visual  observations  indicate  that  oils  have  accumulated  in 
the  soils  of  the  ditch  adjacent  to  the  headwall. 

The  West  Drainage  ditch  begins  less  than  1,000  feet  from  the  base 
boundary.  Occasionally,  during  the  wet  season  (from  October  through  April),  water 
from  the  ditch  flows  off  base,  presenting  the  potential  for  environmental 
contamination  outside  the  base  boundary.  The  site  is  also  less  than  one  mile  from 
off-base  groundwater  users.  Surface  soils  in  the  area  are  medium-textured  hardpan 
and  claypan,  which  have  a  characteristically  low  permeability;  thus  they  would 
restrict  percolation  of  water  and  any  contaminants. 

♦The  information  presented  in  this  section  was  taken  from  the  Engineering  Science 
Phase  I  IRP  Report  and  on-site  observations  interviews  during  Stage  1. 
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Figure  11-6 

Location  of  Area  Wells 


Beale  Air  Force  Base 


Reference:  Engineering  Science,  Phase  I  IRP  Report,  April  1984 


Source:  Rockwell,  1978,  Page,  1980,  Yuba  County  | 

Agricultural  Commission  I 
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Site  2.  Photo  Wastewater  Treatment  Plant  and  Injection  Well  No.  2 


The  Photo  Wastewater  Treatment  Plant  (PWTP)  has  been  used 
since  1966  to  treat  photo  wastes.  It  is  located  on  the  southwest  portion  of  the  base 
and  receives  wastes  from  the  photo  laboratory  (Suiiding  2145)  2.5  miles  to  the 
northwest.  Average  waste  flow  is  20,000  gpd.  Treatment  and  processes  include 
equalization,  chemical  flocculation,  settling,  and  filtration.  Three  injection  wells 
were  used  for  PWTP  effluent  disposal  until  injection  was  discontinued  in  April 
1986.  Four  groundwater  monitoring  wells  were  installed  around  the  Photo  Waste 
Sludge  Pond  in  1985  by  Radian  Corporation.  These  wells  are  used  to  monitor  for 
evidence  of  contamination  from  the  earthen-lined  ponds. 

The  concern  at  Site  2  results  from  the  unlined  pond  and  the 
occasional  discharging  of  treated  PWTP  effluent  onto  the  ground  near  the  well 
heads.  This  site  (plant  and  injection  wells)  is  approximately  500  feet  from  the  base 
boundary  and  less  than  500  feet  from  Hutchinson  Creek.  Soils  are  medium- 
textured  hardpan  that  have  low  permeability  and,  therefore,  retard  vertical 
movement. 


Site  3.  Fire  Protection  '  aining  Areas  Nos.  1  and  2 

Fire-fighting  exercises  were  conducted  at  Fire  Protection 
Training  Area  (FPTA)  No.  1  from  1958  to  1971  and  have  been  conducted  at  FPTA 
No,  2  since  1972.  The  two  sites  have  been  combined  for  this  investigation  because 
of  their  proximity.  FPTA  No.  1  is  located  in  the  half-acre  adjacent  to  the 
intersection  of  3  and  27th  Streets.  It  contained  a  shallow,  two-foot-deep,  unlined 
basin.  There  is  no  visual  evidence  of  the  old  FPTA  No.  1.  FPTA  No.  2  is  located 
about  209  feet  west  of  FPTA  No.  1.  it  consists  of  a  shallow  basin  150  feet  in 
diameter  surrounded  by  a  12-inch  berm.  Inside  the  basin  is  a  mock  aircraft  used 
for  fire  training  exercises.  About  100  f^et  south  of  the  mock  aircraft  is  an  unlined 
100-foot-square  basin  designed  to  hold  the  liquid  which  runs  off  of  FPTA  No.  2. 
Fire  training  exercises  involve  simulated  full  fires  in  and  around  the  mock  aircraft 
and  is  intended  for  firefighter  training.  Residual  fuel  and  water  is  left  in  the 
unlined  basin. 
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The  site  is  located  within  1  mile  of  the  base  boundary.  Surface 
soils  contain  a  layer  of  hardpan,  which  has  very  lew  permeability  and  retards 
vertical  contamination. 

Site  4.  Discharge  Area  No.  2  (Battery  Shop  Dry  Well) 

A  sink  drain  in  Building  1088,  used  to  dispose  of  rinsate  after  acid 
is  drained  into  containers  from  lead  acid  batteries,  was  connected  into  a  dry  well. 
The  "dry  well"  was  four  feet  in  diameter  and  approximately  20  feet  deep  and  filled 
with  cobbles.  The  neutralized  acid  could  have  high  concentrations  of  lead.  Use  of 
the  dry  well  was  discontinued  in  1983. 

Site  5.  Discharge  Area  No.  3  (SR -71  Shelter) 

The  SR-71  aircraft  is  so  constructed  that  it  will  leak  3P-7  while 
on  the  ground.  It  has  been  estimated  that  the  planes  lose  about  300  gallons  of  fuel 
per  week.  A  major  portion  of  the  fuel  is  lost  in  the  vicinity  of  the  SR-71  shelters 
and  on  Taxiway  No.  10  east  of  the  shelters.  Some  of  the  fuel  runs  off  the  taxiway 
into  an  oil-water  separator.  Another  portion  of  the  fuel  runs  off  into  the  adjacent 
storm  sewer  which  is  upstream  of  DA-1.  The  soils  adjacent  to  the  taxiway  area 
are  discolored  in  areas  indicating  potential  contamination. 

Site  6.  Landfill  No.  2 

Landfill  No.  2  occupies  56  acres  in  the  southern  sector  of  the 
base.  It  was  used  primarily  for  refuse  disposal  from  the  early  1950s  until  1980. 
Between  1967  and  1978,  about  380  cubic  yards  of  sludge  from  the  Photo 
Wastewater  Treatment  Plant  were  disposed  of  here.  Small  amounts  of  chemicals 
and  petroleum  were  also  discarded  here.  Landfill  No.  2  is  currently  used  to  dispose 
of  dirt,  wood  and  other  construction  and  grounds  maintenance  debris. 
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Site  7. 


Discharge  Area  No.  4  (Army  Biological  Production  Site) 


During  the  period  1962  to  1969,  the  IJ.S.  Army  produced  wheat 
stem  rust  at  the  biological  test  site  located  adjacent  to  Building  115^,  in  the 
southwest  corner  of  the  base.  In  [969.  the  production  stocks  remaining  at  Beale 
were  destroyed  and  the  material  was  rendered  inactive  by  carboxide  treatment  and 
incineration.  The  residual  ash  was  assayed  and  plowed  into  the  soil  at  the  site  to  a 
depth  of  six  inches.  The  entire  destruction  process  was  accomplished  successfully, 
in  complete  cooperation  with  federal  and  state  agricultural  authorities.  The  only 
chemicals  used  at  the  site  were  Freon,  carbon  dioxide,  ethylene  oxide  and  possibly 
TCE. 


The  site  is  currently  used  as  the  Base  Gun  Club.  Game  birds  are 
housed  in  large  pens  throughout  the  site. 

Site  8.  Discharge  Area  No.  6  0-57  Test  Cell  Drainage  Ditch) 

The  3 - 57  Test  Cell  is  located  adjacent  to  Building  1247  at  the 
north  end  of  the  flightline.  The  drainage  ditch  at  the  test  cell  receives  runoff  from 
the  test  stand  used  to  test  aircraft  engines.  The  runoff  includes  OP-4,  PD-680  and 
soap.  The  soils  in  the  test  cell  drainage  ditch  are  stained  from  site  runoff. 

Site  9.  Discharge  Area  No.  9  (Entomology  --  Building  2560) 

Discharge  Area  No.  9  is  a  gravel  basin  located  adjacent  to 
Building  2560  inside  the  fenced  Civil  Engineering  Facility.  Since  1981,  wash  water 
from  cleaning  pesticide  application  tanks  has  been  discharged  onto  this  area  and 
allowed  to  percolate  into  the  soil.  There  is  a  small  area  downhill  from  the  gravel 
area  which  has  ns  grass  growing.  This  appears  to  be  the  result  of  site  operations. 
The  soils  in  the  area  contain  hardpan,  which  helps  retard  vertical  contaminant 
migration  but  increases  surface  runoff. 
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Site  10. 


Discharge  Area  No.  5  (3-58  Test  Cell  Drainage  Ditch) 


The  3-58  Test  Cell  is  located  adjacent  to  Building  1154  just  off 
Doolittle  Drive  and  is  used  to  test  the  SR -71  jet  engine.  The  drainage  ditch  at  the 
tost  cell  receives  runoff  from  the  test  stand  used  for  engine  tests.  3P-7,  soap,  oil, 
TCE  and  PD-6S0  are  used  here.  The  soiis  in  the  ditch  adjacent  to  the  test  cell  arc 
stained  from  site  runoff. 

Site  1 1.  Discharge  Area  No.  7  (AGE  Maintenance  Drainage  Ditch) 

Discharge  Area  No.  7  is  a  drainage  ditch  located  behind 
Building  1225  (AGE  maintenance).  The  ground  area  adjacent  to  the  paved  vehicle 
parking  shows  staining  likely  from  POL  in  site  runoff.  Some  of  the  stained  soils 
have  been  removed;  although  some  discoloration  is  still  evident.  The  hardpan  soil 
in  the  area  is  relatively  impervious. 

Site  12.  Discharge  Area  No.  10  (Entomology  --  Building  440) 

Dischai  ge  Area  No.  (0  consists  of  a  mixing  area  adjacent  to  the 
southeast  corner  of  Building  440  and  a  low-lying  area  50  feet  east  of  the  southeast 
corner  of  the  building.  Building  440  is  located  on  6th  Street,  near  9th.  This 
building  was  used  for  storing  and  mixing  chemicals  used  for  pest  control  from  1965 
to  1980.  The  soils  around  the  building  are  relatively  impervious  hardpan,  thus 
vertical  migration  is  unlikely. 

Site  13.  Landfill  No.  1 

Landfill  No.  1  is  located  on  four  acres  of  land  in  the  southwestern 
sector  of  the  base,  west  of  the  sludge  dewatering  beds  at  the  sewage  treatment 
plant  and  and  about  100  feet  north  of  Hutchinson  Creek.  The  PWTP  and  Injection 
Well  No.  2  are  located  immediately  adjacent  to  Landfill  No.  1.  Refuse  was 
received  here  in  the  1940's,  but  its  source  is  unknown.  The  site  is  no  longer  used, 
but  subsidence  typical  of  landfill  aging  has  occurred  at  several  locations. 
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Site  14. 


Discharge  Area  No.  8  (Transformer  Oil  Drainage  Area) 


The  transformer  oil  drainage  area  is  located  in  a  diked  area  near 
34th  and  B  Streets.  From  1977  to  1979,  transformers  were  drained  here  before 
being  taken  into  the  shop  for  repair.  Soils  here  contain  a  layer  of  hardpan  and  thus 
contaminant  migration  is  unlikely;  however,  same  localized  vegetation  death  has 
occurred.  This  site  is  located  in  a  remote  part  of  the  base. 

Site  15.  Landfill  No.  3 

Landfill  No.  3  currently  occupies  about  40  acres  east  of  Landfill 
No.  2  on  6th  Street.  It  has  been  in  use  since  1981  and  waste  deposited  th~re  is 
primarily  general  refuse.  Small  amounts  of  chemicals  may  have  been  discarded 
there  as  well.  Operations  at  this  landfill  consist  of  the  trench  method  for  waste 
disposal.  The  base  civil  engineering  department  has  a  current  operating  permit  for 
Landfill  No.  3. 


The  soils  at  this  site  are  hardpan  and  relatively  impervious. 
Groundwater  is  a  possible  contaminant  receptor;  however,  the  soils  have  very  low 
permeability. 

Site  16.  Explosives  Ordnance  Disposal  Area 

The  Explosive  Ordnance  Disposal  Area  (EOD),  located  on  the 
northern  sector  of  the  base,  consists  of  two  bunkers  (soil  embankments)  and  a 
trench  approximately  70  feet  x  15  feet  x  10  feet  in  size.  Unused  ordnances  from 
military  bases  around  Sacramento  are  detonated  in  the  bunkers  or  in  the  open  field. 
Large  ordnances  are  detonated  in  the  open  field.  Diesel  fuel  and  an 
underlying/overlying  layer  of  wood  are  used  to  burn  the  smaller  ordnances.  No 
residual  fuel  remains  after  the  fire  burns  itself  out.  The  unburned  portion  of  the 
ordnances  is  then  disposed  of  entirely  in  the  trench.  During  precipitation,  the 
trench  fills  with  water.  The  standing  water  provides  a  hydraulic  head  which  would 
help  move  any  contaminants  in  the  trench  down  toward  groundwater.  A'  hough 
hardpan  may  exist  at  this  site,  the  trench  has  probably  beached  any  layer  wh.Ji  is 
present. 
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Site  17.  Best  Slough 


Best  Slough  flows  from  east  to  west  on  the  base  before  joining 
Dry  Creek.  The  site,  just  south  of  6th  Street  and  east  of  Landfill  No.  3,  was  added 
to  the  IRP  investigation  because  old  empty  drums  were  discovered  in  a  trench  50 
feet  west  of  the  creek  in  January  1985.  The  site  consists  of  five  depressions,  one 
of  which  contains  approximately  25  empty  drums.  The  drums  are  badly  rusted  and 
deteriorated.  No  information  is  available  on  what,  if  anything,  the  drums 
contained  when  they  were  dumped. 

Site  18.  Bulk  Fuel  Storage  Facility 

The  bulk  fuel  storage  areas  are  located  on  the  corner  of  6th  and 
J  Streets  and  contain  aboveground  fuel  tanks.  There  are  dikes  around  each  tank. 
Civil  Engineering  personnel  have  reported  minor  spillage  at  the  MOGAS  rail  car 
loading  area.  Drainage  ditches  surround  the  site.  Soils  in  the  area  contain  a  layer 
of  hardpan  which  will  likely  reduce  infiltration  but  increase  runoff  of  rainwater. 

E.  Potential  Receptors 


Whenever  a  site  is  investigated  as  a  potential  source  of  chemical 
contamination,  the  risk  to  the  surrounding  environment  must  be  considered.  Three 
factors  must  be  investigated  to  determine  whether  the  site  poses  a  risk:  (1)  the 
size  and  type  of  chemical  source;  (2)  the  pathway  by  which  the  chemicals  may  be 
transported  from  the  source;  and  (3)  the  possible  receptors.  The  HARM  scores 
calculated  during  the  Phase  I  record  search  are  based  on  information  about  each  of 
these  factors  at  each  site.  Only  if  there  is  both  a  source  and  a  transport  pathway 
from  the  source  does  the  presence  of  a  receptor  need  to  be  investigated  fully. 

Based  on  the  descriptions  of  the  Beale  IRP  sites,  the  only  possible 
transport  pathway  from  potential  sources  is  groundwater  migration.  Groundwater 
flows  from  east  to  west  at  Beale  AFB  (see  Figure  11-4).  Any  contamination  that 
enters  the  groundwater  from  a  site  at  Beale  would  also  flow  to  the  west. 
Groundwater  wells  exist  at  two  locations  along  the  western  border  of  the  base. 


Base  water  production  wells  are  located  along  the  northeastern  border,  and  private 
off-base  wells  are  located  along  the  southwest  border  (see  Figures  11-5  and  11-6). 
The  base  production  wells  are  not  immediately  downgradient  from  any  of  the  sites 
at  Beale;  however,  off-base  wells  are  located  so  that  they  could  be  potential 
receptors  if  contaminated  groundwater  flows  off  base.  Unfortunately,  there  is 
insufficient  information  to  determine  whether  off-base  wells  are  drawing  water 
from  the  uppermost  water-bearing  zone  (the  most  likely  transport  zone).  No  other 
potential  receptors  have  been  identified. 

F.  Site-Specific  Geology 

AeroVironment  investigated  IS  sites  for  potential  soil  or  groundwater 
contamination.  Twenty  groundwater  monitoring  wells  were  installed  at  1  1  of  these 
sites.  The  locations  of  these  wells  are  shown  on  Figure  11-7.  Using  lithologic  logs 
from  the  wells,  AV  was  able  to  determine  site-specific  geology  for  three  general 
areas  of  the  base.  These  areas  have  been  created  based  on  the  random  groupings  of 
wells  around  the  flightline,  YVTP  and  active  landfill.  Figure  11-7  also  shows  these 
areas. 


I.  Area  1  -- Sites  6  (Landfill  No.  2)  and  1  5  (Landfi II  No.  3) 

Sites  6  and  I  1  are  located  in  the  southcentral  portion  of  the  base. 
Six  groundwater  monitoring  wells  were  installed  in  this  area.  All  of  the  wells 
encountered  a  thick  sequence  of  Laguna  Formation  (Qtl)  from  the  surface  to  a 
depth  of  ''0  to  SO  feet.  This  formation  consists  of  debris  derived  from  erosion  of 
the  Sierra  Nevada  Mountains  and  deposited  as  silt,  clav,  sand,  and  gravel.  Because 
this  is  the  eastern  edge  of  the  formation  and  quite  near  the  assumed  source  area  of 
the  sediment,  the  Laguna  Formation  has  more  gravel  and  is  generally  more 
coarsely  grained  in  this  location  than  is  usual.  This  gravel  is  generally  found  in  the 
upper  part  of  the  formation.  It  is  known  a->  the  Arroyo  Soeo  gravel  in  areas  south 
of  the  base  where  it  is  more  common. 


Immediately  underlying  the  Laguna  Formation  is  a  very  coarse 
sand  and  graze!  unit  known  as  the  Laguna-Mehrton  Transition  Zone  (Ptm).  T hi s 


More  precise  locations  of  the  wells  are  shown 
in  Figure  1-3  (Base  Map)  Figure  IV -27 
(Croundwater  Sampling  Results)  and  the  site 
sketches  presented  in  Chapter  IV. 


TABLE  ;■  2.  (Continued) 


Site 

No. 

Site 

Name 

Parameters  for 

Water  Samples 

Parameters  for 
Soil/Sediment  Samples 

10 

3-58  Test  Cell 

VOC 

O&G 

Petroleum  Hydrocarbons 
Phenols  (Total) 

VOC 

O&G 

Petroleum  Hydrocarbons 
Phenols  (Total) 

11 

AGE  Maintenance 

VOC 

O&G 

Phenols  (Total) 

VOC 

O&G 

Phenols  (Total) 

12 

Entomology 
Building  440 

— 

Pesticides/Herbicides 

13 

Landfill  No.  1 

VOC 

O&G 

Heavy  Metals 
Pesticides/Herbicides 

Phenols  (Total) 

VOC 

O&G 

Heavy  Metals 
Pesticides/Herbicides 
Phenols  (Total) 

14 

Transformer 

Drainage 

— 

O&G 

PCBs  (608) 

13 

Landfill  No.  3 

VOC 

O&G 

Heavy  Metals 

Phenols  (Total) 

16 

EOD 

— 

Heavy  Metals 

Explosives  Scan 

17 

Best  Slough 

VOC 

O&G 

Pesticides/Herbicides 

Phenols  (Total) 

VOC 

O&G 

Pesticides/Herbicides 
Phenols  (Total) 

18 

Bulk  Fuels 

Storage 

VOC 

O&G 

Petroleum  Hydrocarbons 
Phenols  (Total) 

Lead 
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Mr.  Douglas  Taylor,  P.E.,  is  a  project  manager  in  AV’s  Environmental 
Programs  Division.  He  has  a  Master  of  Engineering  in  environmental  engineering 
and  six  years'  experience  in  hazardous  waste  management  and  site  assessments.  He 
has  managed  numerous  DoD,  EPA,  and  private  party  site  investigations  and 
sampling  programs.  As  project  manager  for  the  Beale  study,  he  was  the  main 
interface  between  AV  and  USAF  OEHL  and  was  responsible  for  the  scheduling  of 
field  work  (drilling  and  sampling),  for  the  management  of  drilling  and  laboratory 
subcontractors,  and  for  personnel  staffing  and  technical  review. 

Mr.  Timothy  O'Gara  is  the  leader  of  AV's  Earth  Sciences  Section.  He 
holds  a  B.A.  in  earth  science  and  has  six  years'  experience  in  groundwater 
monitoring  and  hazardous  waste  investigations.  Mr.  O'Gara  has  directed  drilling, 
well  installation  and  soil  sampling  programs  at  sites  throughout  California.  At 
Beale,  he  was  responsible  for  directing  the  well-drilling  program.  His  duties  during 
this  project  included  coordinating  with  base  personnel,  selecting  well  locations, 
supervising  the  drilling  crews,  and  reporting  on  hydrology. 

Mr.  Christopher  Lovdahl,  an  environmental  chemist  at  AV,  holds  a 
B.S.  in  environmental  science  and  has  six  years'  experience  in  environmental 
compliance,  waste  site  sampling  and  analytical  chemistry.  He  worked  for  four 
years  at  industrial  facilities  and  analytical  laboratories  prior  to  his  IRP 
involvement.  At  Beale,  Mr.  Lovdahl  was  responsible  for  reviewing  well  sampling 
requirements  and  coordinating  with  the  laboratories.  He  served  as  the  point  of 
contact  between  AV  and  the  analytical  chemistry  laboratory  at  Acurex,  instructing 
Acurex  on  selected  methods  and  special  handling.  He  also  performed  QA/QC 
reviews  on  all  laboratory  data. 

Mr.  John  Miller,  a  geochemist  at  AV  with  an  M.Sc.  in  geochemistry,  has 
eight  years'  experience  in  geology  and  geochemistry  in  the  mining  and  mineral 
processing  industries.  He  has  worked  extensively  with  soil  sampling,  laboratory 
analysis  and  quality  assurance.  Mr.  Miller  served  as  a  field  geologist  during  the 
well  drilling  program.  He  was  responsible  for  logging  the  samples  and  designing  the 
wells.  He  was  also  active  in  the  QA/QC  review  of  laboratory  data. 
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Ms.  Sheryl  Thurston,  an  environmental  engineer  at  A V  with  a  B.S.  in 
environmental  engineering,  has  one  year  of  experience  with  IRP  programs  and  state 
RCRA  recordkeeping.  She  served  as  a  field  engineer  during  well  drilling  at  Beale 
and  assisted  with  driller  supervision  and  sample  loggjng.  She  was  also  part  of  the 
sampling  team  and  conducted  research  on  base  operations  and  environmental 
setting. 

Complete  resumes  of  the  AV  personnel  mentioned  above  are  included  in 

Appendix  1. 


AeroVironment  also  used  Mr.  3ohn  Keating  of  Gregg  and  Associates  Inc. 
to  assist  in  well  installation  and  hole  logging.  Mr.  Keating  holds  a  B.S.  in 
geotechnical  engineering  and  has  three  years  of  experience  with  groundwater  well 
drilling  and  geologic  logging. 

The  Water  Development  Corporation  (Water  Development)  of  Woodland, 
California,  performed  the  drilling.  Water  Development  has  35  years’  experience  in 
drilling  water  production  and  monitoring  wells  at  locations  throughout  California. 
The  company  and  many  of  its  personnel  have  specific  experience  drilling  in  the 
Sacramento  area  and  working  on  IRP  programs  at  other  Air  Force  bases.  Water 
Development  provided  a  D40K  Drilteck  air  rotary  drilling  rig  equipped  with  a 
casing  hammer  and  support  equipment,  with  which  it  drilled,  constructed  and 
developed  all  20  wells  under  the  direction  of  AeroVironment  field  personnel. 

Geophysical  surveys  were  conducted  at  Landfill  No.  1  by  the  Converse 
Consultants  Inc.  (Converse)  of  San  Francisco,  California.  Converse  is  a  highly 
respected  geotechnical  consulting  firm  with  over  eight  years'  experience  in 
geophysical  investigations.  The  surveys  were  completed  under  the  direction  of 
Mr.  George  Ford  (B.S.,  Geology,  Certified  Engineering  Geologist  and  Registered 
Geologist)  of  Converse.  The  ground-penetrating  radar  was  performed  by 
Mr.  Richard  Lee  (M.S.,  Geophysics)  of  Harding  Lawson  Associates  under  the 
direction  of  Converse.  Mr.  Timothy  O'Gara  of  AV  coordinated  this  activity. 
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Laboratory  work  was  performed  by  Acurex  Corporation  (Acurex)  of 
Mountain  View,  California.  Acurex's  Energy  and  Environmental  Division  joined 
with  AeroVironment  as  part  of  the  contract  team  for  USAF  OEHL.  Mr.  Gregory 
Nichol  (M.S.,  Chemistry,  eight  years'  laboratory  management  experience)  served  as 
program  manager  for  the  Acurex  effort  on  this  task. 

Analytical  Research  Laboratories,  Inc.  (ARL1)  of  Monrovia,  California, 
performed  the  explosive  scan  testing  of  EOD  samples.  Dr.  Gerald  Delker  (Ph.D. 
Chemistry)  coordinated  the  method  research  and  testing.  This  lab  has  since  changed 
its  name  to  Thermo  Analytical  Inc. 


II.  ENVIRONMENTAL  SETTING 


A.  Physical  Geography 

Beale  AFB  is  situated  on  the  eastern  flank  of  the  Sacramento  Valley,  a 
subdivision  of  the  Great  Central  Valley.  The  Great  Central  Valley  is  about 
60  miles  wide  and  400  miles  long  and  extends  from  Bakersfield,  California,  in  the 
south  to  Red  Bluff,  California,  in  the  north  (Figure  II- 1).  The  Sacramento  Valley 
occupies  the  northern  150  miles  and  averages  about  30  miles  in  width. 

The  Great  Central  Valley  is  one  of  the  major  structural  depressions  of 
the  world,  containing  up  to  30,000  feet  of  Cretaceous  and  Cenozoic  sediments. 
Currently,  the  Sacramento  Valley  consists  of  a  few  rivers  and  many  ephemeral 
streams,  all  of  which  have  very  large  floodplains,  reflecting  infrequent  but  often 
heavy  precipitation. 

1.  Topography 

During  the  Pleistocene,  the  Sacramento  Valley  consisted  of 
dissected  uplands,  low  alluvial  fans  and  plains,  and  floodplains.  Braided  streams 
(i.e.,  multiple  channel  streams)  crisscrossed  the  alluvial  plains  splitting  the 
lowlands  into  numerous  island-like  tracts.  The  recent  (Holocene)  climate  is  drier, 
so  streams  carry  less  sediment  and  are  more  often  restricted  to  a  single  channel 
with  meanders  rather  than  braiding.  During  this  period,  topographic  features  have 
remained  relatively  unchanged  or  have  become  more  pronounced  with  time. 

Beale  AFB  sits  astride  the  physiographic  boundary  between  the 
Sierra  Nevada  foothills  and  the  Sacramento  Valley  and  thus  contains  a  wide  range 
of  geomorphology,  geology  and  topography  (Figure  II- 1).  Surface  drainage  is 
principally  from  the  northeast  (Sierra  Nevada  Mountains)  to  the  southwest  (Feather 
River).  At  the  Feather  River,  surface  flow  shifts  to  a  southerly  direction  and 
continues  on  down  the  Sacramento  River  to  the  confluence  with  the  northward¬ 
flowing  San  Joaquin  River,  from  which  the  combined  flow  proceeds  westward  to 
San  Francisco  Bay. 
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The  western  portion  of  Beale  AFB  is  typically  flat  (SO  to  125  feet 
MSL)  and  consists  of  a  floodplain  and  small,  often  ephemeral,  meandering  or 
braided  streams.  Most  of  AeroVironrnent's  work  was  performed  in  this  area. 

As  one  moves  eastward,  streams  become  better  defined  and  the 
terrain  quickly  evolves  into  dissected  uplands  with  readily  visible  relief.  This 
terrain  (125  to  200  feet  MSL)  forms  the  eastern  boundary  of  the  Sacramento  Valley 
and  comprises  about  fifty  percent  of  Beale  AFB.  Most  groundwater  recharge 
occurs  here  and  along  the  Yuba  River.  The  dominant  geologic  units  are  tertiary 
water-worked  volcanics  and,  to  a  lesser  extent,  the  Quaternary  Laguna  Formation. 
AeroVironment  performed  a  small  amount  of  work  in  this  terrain. 

2.  Soils 

Beale  AFB  contains  four  different  soil  associations,  which  reflect 
the  underlying  geologic  units  that  are  the  soils'  parent  materials.  Figure  11-2, 
taken  from  a  Yuba  County  soil  map  by  Herbert  3c  Begg  (1969),  shows  the  soils  at 
Beale  AFB.  A  more  detailed  soil  map  with  excellent  air  photo  coverage  was 
prepared  by  the  USDA  Soil  Conservation  Service  in  1985.  However,  the  final 
version  of  this  report  is  still  to  be  published. 

The  western  third  of  the  base  is  underlain  by  the  Yokohl-Kimball 
Association,  which  formed  on  moderately  old  alluvial  fans.  The  soils  consist  of 
poorly  drained,  medium-textured  clay  and  hardpans  developed  on  Victor  Formation 
(Q v ) .  (Note:  Qv  is  a  geologic  coding  that  identifies  the  age  of  the  rock  and  its 
formation.) 


The  midsection  of  the  base  contains  a  strip  of  soil  known  as 
Redding-Cormng,  which  is  oriented  northwest  to  southeast.  The  soil  is  usually 
gravel  rich  with  hardpans  and  claypans.  Generally,  it  overlies  the  Laguna 
Formation  (Qtl)  and  Mehrten  Formation  (Pv).  Surface  infiltration  is  moderate,  but 
subsurface  infiltration  is  slow,  because  the  hardpan  retards  vertical  water 
movement. 


n-3 


The  Auburn-Sobrante-Las  Posas  Association  occupies  the  eastern 
portion  of  the  base  and  is  associated  with  the  Sierra  Nevada  pretertiary  basement 
complex  (Pt).  It  is  a  shallow,  gravelly,  and  rocky  soil  formed  on  decomposing 
metamorphic,  igneous  and  sedimentary  rocks.  It  is  a  relatively  immature  soil,  due 
to  the  high  relief  and  rapid  erosion  of  the  Sierra  Nevada. 

B.  Regional  Geology 

The  stratigraphy  and  surficial  geology  discussed  below  is  taken  from  the 
work  of  Page  (1974,  1980)  and  that  of  Olmsted  and  Davis  (1961).  A  schematic  of 
the  general  stratigraphy  at  Beale  Air  Force  Base  is  provided  in  Figure  11-3. 

Moving  from  west  to  east  across  Beale  AFB,  one  generally  encounters 
progressively  older  lithologies.  In  addition,  the  overall  grain  size  tends  to  increase 
and  the  gravel  more  and  more  reflects  the  Sierra  Nevada  volcanics  and  the 
metamorphic,  igneous  basement  complex.  However,  one  depositional  type, 
quaternary  river  deposits  (Qr),  is  an  exception  to  this  general  rule.  The  Qr  of 
Holocene  deposits  are  the  youngest  deposits,  present-day  sediments  deposited  by 
drainages  such  as  Hutchinson,  Best  and  Dry  Creeks.  These  deposits  are  generally 
only  a  few  feet  or  tens  of  feet  thick  and  are  mapped  by  Page  as  overlying  virtually 
all  other  formations  in  areas  adjacent  to  these  drainages. 

The  eastern  thirty  percent  of  Beale  AFB  lies  within  the  Sierra  Nevada 
foothills.  The  contact  between  the  Sacramento  Valley  and  the  Sierra  Nevada 
foothills  is  geologically  defined  by  pretertiary,  metamorphic,  igneous  and  sedi¬ 
mentary  rocks  belonging  to  the  Sierra  Nevada  physiographic  province.  This  contact 
may  be  crudely  approximated  by  the  200-foot  elevation  contour.  The  rocks  of  this 
province  are  considered  to  be  basement  (i.e.,  the  lowest  and  hence  oldest  rocks 
exposed  in  the  region).  The  basement  complex  slopes  to  the  southwest  at  two  to 
six  degrees,  with  a  maximum  of  1,400  feet  of  posttertiary  cover  underlying 
Beale  AFB.  Little  groundwater  is  found  in  this  terrain  and  AeroVironment  did  no 
work  in  this  area  of  Beale. 
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Holocene: 

(recent) 
symbol:  Qr 

-[O'  -  20'* - — - 

Victor  Formation: 
(Quaternary) 
symbol:  Qv 

~  85'  -  120'  — - - - 

Quaternary 

travels: 

(Quaternary) 


Unconsolidated  river  and  stream  deposits  from 
current  drainage  system  (0-20  feet).  Mostly 
silt  day  and  sand;  minor  gravel. 

—  UNDULATOR  Y  CONTACT  " - "" — — - - 

Heterogeneous  fluviatile  clay  to  gravel  sediments. 
Extremely  lenticular  deposits  from  braided  streams. 
Mostly  silty  sand. 

. —  UNDULATOR Y  CONTACT  ^ _  - 

Discontinuous  gravel  layer  or  lenses  (0-50  feet) 
at  base  of  Victor.  Occasionally  present  at  Beale, 
tends  to  form  hills.  Included  with  Laguna  Formation 
in  cross  sections. 

■*-  UNDULATORY  CONTACT - " - - - - — 


mmM 


Laguna  Formation: 
(Pleistocene  to 
Pliocene  age) 
symbol;  Qt  1 


Heterogeneous  to  poorly  sorted  silt,  sand  and 
clay  with  thin  gravel  units  comprised  of  silt 
and  clay  with  fine  sand. 

Approximately  0-120  feet  thick. 


wmm 


o.«  o-O  ol 
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-  120'  -  140'  - - - 

Laguna-Mehrten 
T  ransition 
(Pliocene): 
symbol:  Ptl 


130’-  150'  — 

Mehrten  Formation 
(Miocene  Pliocene): 
symbol:  Pv 


UNDULATORY  CONTACT - -- - - 

Thin  to  moderate  (0-40  feet),  locally  absent,  gravel 
and/or  coarse  sand  at  base  of  Laguna.  Gravel  generally 
angular  and  dark  (mafic)  colored.  Minor  to  moderate 
silt/clay. 

—  EROSIONAL  CONTACT  — ^  , -  ^ — - — 

Volcanic  derived  angular  gravels  and  sand:  dark  mafic 
rock  fragments;  mudflows.  Discontinuous  with 
abundant  cross  bedding  and  cut-and-fill  structures. 
Thickness  approximately  200  feet,  formation  top  clay 
derived  from  mafic  gravels. 


Figure  11-3 

Typical  Stratigraphic  Section 
Beale  Air  Force  Base 


*  Typical  depths  found  at  Beale  AFB  during 
Phase  II,  Stage  1  drilling. 
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Most  of  AV’s  drilling  was  conducted  in  either  the  Victor  (Qv)  or  the 
Laguna  (Qtl)  Formations.  Several  drill  holes  penetrated  the  Mehrten  (Pv),  a  thick, 
multicolored  clay.  Elsewhere,  the  contact  between  formations  was  difficult  to 
locate. 


At  Beale,  the  formation  of  primary  interest  is  the  Laguna  because  most 
water  production  wells  in  the  area  are  completed  in  or  very  close  to  the  basal 
Laguna  that  hosts  the  uppermost  aquifer.  In  areas  where  the  Laguna-Mehrten 
transition  zone  is  present  just  below  the  Laguna  Formation,  this  zone  is  a  good 
water  producer  for  monitoring  wells  (e.g.,  Site  No.  11).  However,  its  variable 
thickness  (0  to  40  feet)  and  absence  in  some  areas  (e.g.,  Site  No.  3,  FPTA)  makes  it 
an  undesirable  aquifer  for  high-volume  wells. 

C.  Regional  Hydrogeology 

Groundwater  movement  has  historically  been  from  the  Sierra  Nevada 
Foothills  eastward  to  the  Feather  and  Sacramento  Rivers.  Until  the  early  part  of 
this  century,  the  river  system  served  as  a  groundwater  discharge  system.  Exten¬ 
sive  farming  anj  irrigation  rapidly  lowered  the  water  table  and  altered  the 
direction  of  flow,  thus  changing  the  river  from  a  discharge  to  a  recharge  system. 
Additional  recharge  is  permitted  by  coarse  deposits  along  the  Sierra  Nevada 
Foothills.  These  deposits  allow  seasonal  rainfall/snowmelt  to  percolate  downward. 

Regional  groundwater  contours  for  che  Beale  area  are  shown  in 
Figure  11-4.  The  most  obvious  feature  is  the  area  of  intense  drawdown  southwest 
of  the  base  boundary  caused  by  irrigation  pumping.  Between  1945  and  1974,  the 
water  table  fell  about  60  feet  and  then  stabilized  in  the  mid-1970s.  However, 
oetween  1977  and  1980,  the  water  table  declined  sharply  once  more,  in  response  to 
fraught  and  increased  irrigation  for  rice  production  (Engle,  1986).  Since  1^80,  the 
*  >ter  level  has  risen  markedly,  as  a  result  of  increased  precipitation  and  lower  rice 
.  r  ;  1 1-  t!  >n.  Nevertheless,  the  overall  drawdown  has  been  sufficient  to  alter  the 
•••  '  on  >t  local  flow  in  the  area  of  the  base  well  field  from  west  to  nearly  south. 
i  of  existing  base  wells  is  shown  in  Figure  11-5. 


Reference:  Engineering  Science,  Phase  I  IRP  Report,  April  1^R4 
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Beale  Air  Force  Base 


Off-base  irrigation  and  domestic  wells  on  the  west  and  south  sides  of 
Beale  are  shown  in  Figure  II - 6.  Water  levels  for  these  wells,  obtained  from 
Mr.  D.  B.  Engel  of  the  Yuba  County  Agricultural  Commission,  show  an  upward 
trend  from  1984  through  1985.  The  heavy  rains  of  1985-1986  should  insure  that  the 
water  table  will  continue  to  rise  throughout  1986. 

Studies  by  Rockwell  (1978)  and  Page  (1980)  assumed  that  groundwater 
tapped  by  the  base  wells  is  basically  unconfined  except  where  local  clay/silt  lenses 
cap  the  aquifer  to  produce  semiconfined  conditions.  Thus  the  fresh  water  base 
occurs  at  a  depth  of  300  to  500  feet,  coinciding  with  the  base  of  the  undifferen¬ 
tiated  sedimentary  rocks. 

D.  Site  Descriptions* 

Site  1.  Discharge  Area  No.  1  (West  Drainage  Ditch) 

Discharge  Area  No.  1  (West  Drainage  Ditch)  is  a  drainage  system 
which  drains  the  flightline  and  surface  runoff  from  the  runway  area.  The  drainage 
system  discharges  through  a  headwall  located  about  800  feet  west  of  the  main 
runway  and  into  a  ditch  which  is  filled  with  vegetation.  Oil  absorbent  booms  have 
been  placed  immediately  downstream  from  the  headwall.  Past  surface  water 
quality  data  indicated  oil  and  grease  and  trans-1,2  dichloroethene  in  the  water 
discharged  to  this  ditch.  Visual  observations  indicate  that  oils  have  accumulated  in 
the  soils  of  the  ditch  adjacent  to  the  headwall. 

The  West  Drainage  ditch  begins  less  than  1,000  feet  from  the  base 
boundary.  Occasionally,  during  the  wet  season  (from  October  through  April),  water 
from  the  ditch  flows  off  base,  presenting  the  potential  for  environmental 
contamination  outside  the  base  boundary.  The  site  is  also  less  than  one  mile  from 
off-base  groundwater  users.  Surface  soils  in  the  area  are  medium-textured  hardpan 
and  claypan,  which  have  a  characteristically  low  permeability;  thus  they  would 
restrict  percolation  of  water  and  any  contaminants. 

♦The  information  presented  in  this  section  was  taken  from  the  Engineering  Science 
Phase  1  1RP  Report  and  on-site  observations  interviews  during  Stage  1. 


11-10 


N 

Scale  0  2  Miles 

1—  .— !■  -  I 


Legend 

•  Domestic  Wells 

Figure  11-6 

A  Irrigation  Wells 

0  Unknown  Use 

Location  of  Area  Wells 

Beale  Air  Force  Base 

Source:  Rockwell,  1978,  Page,  1980,  Yuba  County 

Agricultural  Commission 

^  AcroVIronmtnt  Inc. 

Reference:  Engineering  Science,  Phase  I  IRP  Report,  Apri' 

I  <584 

11-11 


Site  2.  Photo  Wastewater  Treatment  Plant  and  Injection  Well  No.  2 


The  Photo  Wastewater  Treatment  Plant  (PWTP)  has  been  used 
since  1966  to  treat  photo  wastes.  It  is  located  on  the  southwest  portion  of  the  base 
and  receives  wastes  from  the  photo  laboratory  (Building  2145)  2.5  miles  to  the 
northwest.  Average  waste  flow  is  20,000  gpd.  Treatment  and  processes  include 
equalization,  chemical  flocculation,  settling,  and  filtration.  Three  injection  wells 
were  used  for  PWTP  effluent  disposal  until  injection  was  discontinued  in  April 
1986.  Four  groundwater  monitoring  wells  were  installed  around  the  Photo  Waste 
Sludge  Pond  in  1985  by  Radian  Corporation.  These  wells  are  used  to  monitor  for 
evidence  of  contamination  from  the  earthen-lined  ponds. 

The  concern  at  Site  2  results  from  the  unlined  pond  and  the 
occasional  discharging  of  treated  PWTP  effluent  onto  the  ground  near  the  well 
heads.  This  site  (plant  and  injection  wells)  is  approximately  500  feet  from  the  base 
boundary  and  less  than  500  feet  from  Hutchinson  Creek.  Soils  are  medium- 
textured  hardpan  that  have  low  permeability  and,  therefore,  retard  vertical 
movement. 


Site  3.  Fire  Protection  Training  Areas  Nos.  1  and  2 

Fire-fighting  exercises  were  conducted  at  Fire  Protection 
Training  Area  (FPTA)  No.  1  from  1958  to  1971  and  have  been  conducted  at  FPTA 
No.  2  since  1972.  The  two  sites  have  been  combined  for  this  investigation  because 
of  their  proximity.  FPTA  No.  1  is  located  in  the  half-acre  adjacent  to  the 
intersection  of  3  and  27th  Streets.  It  contained  a  shallow,  two-foot-deep,  unlined 
basin.  There  is  no  visual  evidence  of  the  old  FPTA  No.  1.  FPTA  No.  2  is  located 
about  200  feet  west  of  FPTA  No.  1.  It  consists  of  a  shallow  basin  150  feet  in 
diameter  surrounded  by  a  12-inch  berm.  Inside  the  basin  is  a  mock  aircraft  used 
for  fire  training  exercises.  About  100  feet  south  of  the  mock  aircraft  is  an  unlined 
100-foot-square  basin  designed  to  hold  the  liquid  which  runs  off  of  FPTA  No.  2. 
Fire  training  exercises  involve  simulated  full  fires  in  and  around  the  mock  aircraft 
and  is  intended  for  firefighter  training.  Residual  fuel  and  water  is  left  in  the 
unlined  basin. 
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The  site  is  located  within  1  mile  of  the  base  boundary.  Surface 
soils  contain  a  layer  of  hardpan,  which  has  very  low  permeability  and  retards 
vertical  contamination. 

Site  k.  Discharge  Area  No.  2  (Battery  Shop  Dry  Well) 

>  A  sink  drain  in  Building  1088,  used  to  dispose  of  rinsate  after  acid 

is  drained  into  containers  from  lead  acid  batteries,  was  connected  into  a  dry  well. 
The  "dry  well"  was  four  feet  in  diameter  and  approximately  20  feet  deep  and  filled 
with  cobbles.  The  neutralized  acid  could  have  high  concentrations  of  lead.  Use  of 
the  dry  well  was  discontinued  in  1983. 

Site  5.  Discharge  Area  No.  3  (SR-71  Shelter) 

The  SR-71  aircraft  is  so  constructed  that  it  will  leak  3P-7  while 
on  the  ground.  It  has  been  estimated  that  the  planes  lose  about  300  gallons  of  fuel 
per  week.  A  major  portion  of  the  fuel  is  lost  in  the  vicinity  of  the  SR-71  shelters 
and  on  Taxiway  No.  10  east  of  the  shelters.  Some  of  the  fuel  runs  off  the  taxiway 
into  an  oil-water  separator.  Another  portion  of  the  fuel  runs  off  into  the  adjacent 
storm  sewer  which  is  upstream  of  DA-1.  The  soils  adjacent  to  the  taxiway  area 
are  discolored  in  areas  indicating  potential  contamination. 

Site  6.  Landfill  No.  2 

Landfill  No.  2  occupies  56  acres  in  the  southern  sector  of  the 
base.  It  was  used  primarily  for  refuse  disposal  from  the  early  1950s  until  1980. 
Between  1967  and  1978,  about  380  cubic  yards  of  sludge  from  the  Photo 
Wastewater  Treatment  Plant  were  disposed  of  here.  Small  amounts  of  chemicals 
and  petroleum  were  also  discarded  here.  Landfill  No.  2  is  currently  used  to  dispose 
of  dirt,  wood  and  other  construction  and  grounds  maintenance  debris. 
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Site  7. 


Discharge  Area  No.  4  (Army  Biological  Production  Site) 


During  the  period  1962  to  1969,  the  U.S.  Army  produced  wheat 
stem  rust  at  the  biological  test  site  located  adjacent  to  Building  1154,  in  the 
southwest  corner  of  the  base.  In  1969,  the  production  stocks  remaining  at  Beale 
were  destroyed  and  the  material  was  rendered  inactive  by  carboxide  treatment  and 
incineration.  The  residual  ash  was  assayed  and  plowed  into  the  soil  at  the  site  to  a 
•  depth  of  six  inches.  The  entire  destruction  process  was  accomplished  successfully, 

in  complete  cooperation  with  federal  and  state  agricultural  authorities.  The  only 
chemicals  used  at  the  site  were  Freon,  carbon  dioxide,  ethylene  oxide  and  possibly 
TCE. 


The  site  is  currently  used  as  the  Base  Gun  Club.  Game  birds  are 
housed  in  large  pens  throughout  the  site. 

Site  8.  Discharge  Area  No.  6  (3-57  Test  Cell  Drainage  Ditch) 

The  3-57  Test  Cell  is  located  adjacent  to  Building  1247  at  the 
north  end  of  the  flightline.  The  drainage  ditch  at  the  test  cell  receives  runoff  from 
the  test  stand  used  to  test  aircraft  engines.  The  runoff  includes  3P-4,  PD-680  and 
soap.  The  soils  in  the  test  cell  drainage  ditch  are  stained  from  site  runoff. 

Site  9.  Discharge  Area  No.  9  (Entomology  —  Building  2560) 

Discharge  Area  No.  9  is  a  gravel  basin  located  adjacent  to 
Building  2560  inside  the  fenced  Civil  Engineering  Facility.  Since  1981,  wash  water 
from  cleaning  pesticide  application  tanks  has  been  discharged  onto  this  area  and 
allowed  to  percolate  into  the  soil.  There  is  a  small  area  downhill  from  the  gravel 
area  which  has  no  grass  growing.  This  appears  to  be  the  result  of  site  operations. 
The  soils  in  the  area  contain  hardpan,  which  helps  retard  vertical  contaminant 
migration  but  increases  surface  runoff. 
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Site  10.  Discharge  Area  No.  5  ( 3-58  Test  Cell  Drainage  Ditch) 

The  J-58  Test  Cell  is  located  adjacent  to  Building  1154  just  off 
Doolittle  Drive  and  is  used  to  test  the  SR-71  jet  engine.  The  drainage  ditch  at  the 
test  celt  receives  runoff  from  the  test  stand  used  for  engine  tests.  OP-7,  soap,  oil, 
TCE  and  PD-680  are  used  here.  The  soils  in  the  ditch  adjacent  to  the  test  cell  are 
stained  from  site  runoff. 

Site  11.  Discharge  Area  No.  7  (AGE  Maintenance  Drainage  Ditch) 

Discharge  Area  No.  7  is  a  drainage  ditch  located  behind 
Building  1225  (AGE  maintenance).  The  ground  area  adjacent  to  the  paved  vehicle 
parking  shows  staining  likely  from  POL  in  site  runoff.  Some  of  the  stained  soils 
have  been  removed;  although  some  discoloration  is  still  evident.  The  hardpan  soil 
in  the  area  is  relatively  impervious. 

Site  12.  Discharge  Area  No.  10  (Entomology  —  Building  440) 

Discharge  Area  No.  10  consists  of  a  mixing  area  adjacent  to  the 
southeast  corner  of  Building  440  and  a  low-lying  area  50  feet  east  of  the  southeast 
corner  of  the  building.  Building  440  is  located  on  6th  Street,  near  9th.  This 
building  was  used  for  storing  and  mixing  chemicals  used  for  pest  control  from  1965 
to  1980.  The  sods  around  the  building  are  relatively  impervious  hardpan,  thus 
vertical  migration  is  unlikely. 

Site  13.  Landfill  No.  1 

Landfill  No.  1  is  located  on  four  acres  of  land  in  the  southwestern 
sector  of  the  base,  west  of  the  sludge  dewatering  beds  at  the  sewage  treatment 
plant  and  and  about  100  feet  north  of  Hutchinson  Creek.  The  PWTP  and  Injection 
Well  No.  2  are  located  immediately  adjacent  to  Landfill  No.  1.  Refuse  was 
received  here  in  the  1940's,  but  its  source  is  unknown.  The  site  is  no  longer  used, 
but  subsidence  typical  of  landfill  aging  has  occurred  at  several  locations. 
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Site  14.  Discharge  Area  No.  8  (Transformer  Oil  Drainage  Area) 

The  transformer  oil  drainage  area  is  located  in  a  diked  area  near 
34th  and  B  Streets.  From  1977  to  1979,  transformers  were  drained  here  before 
being  taken  into  the  shop  for  repair.  Soils  here  contain  a  layer  of  hardpan  and  thus 
contaminant  migration  is  unlikely;  however,  some  localized  vegetation  death  has 
occurred.  This  site  is  located  in  a  remote  part  of  the  base. 

Site  15.  Landfill  No.  3 

Landfill  No.  3  currently  occupies  about  40  acres  east  of  Landfill 
No.  2  on  6th  Street.  It  has  been  in  use  since  1981  and  waste  deposited  there  is 
primarily  general  refuse.  Small  amounts  of  chemicals  may  have  been  discarded 
there  as  well.  Operations  at  this  landfill  consist  of  the  trench  method  for  waste 
disposal.  The  base  civil  engineering  department  has  a  current  operating  permit  for 
Landfill  No.  3. 


The  soils  at  this  site  are  hardpan  and  relatively  impervious. 
Groundwater  is  a  possible  contaminant  receptor;  however,  the  soils  have  very  low 
permeability. 

Site  16.  Explosives  Ordnance  Disposal  Area 

The  Explosive  Ordnance  Disposal  Area  (EOD),  located  on  the 
northern  sector  of  the  base,  consists  of  two  bunkers  (soil  embankments)  and  a 
trench  approximately  70  feet  x  15  feet  x  10  feet  in  size.  Unused  ordnances  from 
military  bases  around  Sacramento  are  detonated  in  the  bunkers  or  in  the  open  field. 
Large  ordnances  are  detonated  in  the  open  field.  Diesel  fuel  and  an 
underlying/o /erlying  layer  of  wood  are  used  to  burn  the  smaller  ordnances.  No 
residual  fuel  remains  after  the  fire  burns  itself  out.  The  unburned  portion  of  the 
ordnances  is  then  disposed  of  entirely  in  the  trench.  During  precipitation,  the 
trench  fills  with  water.  The  standing  water  provides  a  hydraulic  head  which  would 
help  move  any  contaminants  in  the  trench  down  toward  groundwater.  Although 
hardpan  may  exist  at  this  site,  the  trench  has  probably  beached  any  layer  which  is 
present. 
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Site  17.  Best  Slough 


Best  Slough  flows  from  east  to  west  on  the  base  before  joining 
Dry  Creek.  The  site,  just  south  of  6th  Street  and  east  of  Landfill  No.  3,  was  added 
to  the  IRP  investigation  because  old  empty  drums  were  discovered  in  a  trench  50 
feet  west  of  the  creek  in  January  1985.  The  site  consists  of  five  depressions,  one 
of  which  contains  approximately  25  empty  drums.  The  drums  are  badly  rusted  and 
deteriorated.  No  information  is  available  on  what,  if  anything,  the  drums 
contained  when  they  were  dumped. 

Site  18.  Bulk  Fuel  Storage  Facility 

The  bulk  fuel  storage  areas  are  located  on  the  corner  of  6th  and 
J  Streets  and  contain  aboveground  fuel  tanks.  There  are  dikes  around  each  tank. 
Civil  Engineering  personnel  have  reported  minor  spillage  at  the  MOGAS  rail  car 
loading  area.  Drainage  ditches  surround  the  site.  Soils  in  the  area  contain  a  layer 
of  hardpan  which  will  likely  reduce  infiltration  but  increase  runoff  of  rainwater. 

E.  Potential  Receptors 

Whenever  a  site  is  investigated  as  a  potential  source  of  chemical 
contamination,  the  risk  to  the  surrounding  environment  must  be  considered.  Three 
factors  must  be  investigated  to  determine  whether  the  site  poses  a  risk:  (1)  the 
size  and  type  of  chemical  source;  (2)  the  pathway  by  which  the  chemicals  may  be 
transported  from  the  source;  and  (3)  the  possible  receptors.  The  HARM  scores 
calculated  during  the  Phase  I  record  search  are  based  on  information  about  each  of 
these  factors  at  each  site.  Only  if  there  is  both  a  source  and  a  transport  pathway 
from  the  source  does  the  presence  of  a  receptor  need  to  be  investigated  fully. 

Based  on  the  descriptions  of  the  Beale  IRP  sites,  the  only  possible 
transport  pathway  from  potential  sources  is  groundwater  migration.  Groundwater 
flows  from  east  to  west  at  Beale  AFB  (see  Figure  11-4).  Any  contamination  that 
enters  the  groundwater  from  a  site  at  Beale  would  also  flow  to  the  west. 
Groundwater  wells  exist  at  two  locations  along  the  western  border  of  the  base. 
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Rase  water  production  wells  are  located  along  the  northeastern  border,  and  private 
off-base  wells  are  located  along  the  southwest  border  'see  Figures  11-5  and  II - 6) . 
The  base  production  wells  are  not  immediately  downgradient  from  any  of  the  sites 
at  Reale;  however,  off-base  wells  are  located  so  that  they  could  be  potential 
receptors  if  contaminated  groundwater  flows  off  base.  Unfortunately,  there  is 
insufficient  information  to  determine  whether  off-base  wells  are  drawing  water 
from  the  uppermost  water-bearing  zone  (the  most  likely  transport  zone).  No  other 
potential  receptors  have  been  identified. 

F.  Site-Specific  Geology 

AeroVironment  investigated  18  sites  for  potential  soil  or  groundwater 
contamination.  Twenty  groundwater  monitoring  wells  were  installed  at  1 1  of  these 
sites.  The  locations  of  these  wells  are  shown  on  Figure  11-7.  Using  lithologic  logs 
from  the  wells,  AV  was  able  to  determine  site-specific  geology  for  three  general 
areas  of  the  base.  These  areas  have  been  created  based  on  the  random  groupings  of 
wells  around  the  flightline,  WWTP  and  active  landfill.  Figure  11-7  also  shows  these 
areas. 


1.  Area  1  —  Sites  6  (Landfill  No.  2)  and  15  (Landfill  No.  3) 

Sites  6  and  15  are  located  in  the  southcentral  portion  of  the  base. 
Six  groundwater  monitoring  wells  were  installed  in  this  area.  All  of  the  wells 
encountered  a  thick  sequence  of  Laguna  Formation  (Qtl)  from  the  surface  to  a 
depth  of  70  to  80  feet.  This  formation  consists  of  debris  derived  from  erosion  of 
the  Sierra  Nevada  Mountains  and  deposited  as  silt,  clay,  sand,  and  gravel.  Because 
this  is  the  eastern  edge  of  the  formation  and  quite  near  the  assumed  source  area  of 
the  sediment,  the  Laguna  Formation  has  more  gravel  and  is  generally  more 
coarsely  grained  in  this  location  than  is  usual.  This  giavel  is  generally  found  in  the 
upper  part  of  the  formation.  It  is  known  as  the  Arroyo  Seco  gravel  in  areas  south 
of  the  base  where  it  is  more  common. 

Immediately  underlying  the  Laguna  Formation  is  a  very  coarse 
sand  and  gravel  unit  known  as  the  Laguna- Mehrten  Transition  Zone  (Ptm).  This 
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Note:  More  precise  locations  of  the  wetls  are  shown 
in  I'igure  1-3  (Itase  Map)  figure  IV -27 
(Croundwater  Sampling  Results)  and  the  site 
sketches  presented  in  Chapter  IV. 
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:one  has  been  mapped  in  /anous  studies  as  either  basal  Laguna  or  uppermost 
Mehrten  Formation.  It  was  found  in  all  of  the  wells  in  the  south  half  of  the  base, 
but  was  missing  in  some  areas  near  the  flightline  to  the  north.  The  gravels  of  the 
transition  zone  were  encountered  in  the  bottom  25  to  35  feet  of  all  borings  in 
Area  1.  None  of  the  borings  penetrated  through  the  transition  zone  to  the  volcanic 
clays  of  the  Mehrten  Formation,  which  is  directly  beneath  this  zone  in  the  borings 
to  the  west. 

2.  Area  2  —  Sites  2  (Photo  Injection  Well  2)  and  13  (Landfill  No.  1) 

Three  wells  were  drilled  near  the  Photo  Waste  Injection  Well 
System  and  downgradient  from  Landfill  No.  1.  These  wells  all  encountered  very 
fine  over-bank  stream  deposits  from  the  surface  down  to  15  feet.  The  stream 
deposits  directly  overlie  a  U0~  to  70-feet-thick  section  of  the  Laguna  Formation. 
The  Laguna  is  more  finely  grained  in  this  area,  which  is  1-1/2  miles  down  dip  from 
Area  1,  and  looks  more  like  the  typical  Laguna  Formation  described  in  the 
literature.  The  Laguna-.Uehrten  Transition  Zone  is  found  directly  beneath  the 
Laguna  Formation.  It  is  25-35  feet  thick  in  this  area. 

All  three  of  the  well  borings  encountered  the  top  of  the  .Mehrten 
Formation  (Pv)  below  the  transition  zone.  The  Mehrten  is  easily  identified  by  the 
change  from  terrigenous  clastic  to  pyroclastic  sediments,  in  this  case,  a  dark 
volcanic  clay.  Phase  11  wells  extend  5  to  10  feet  into  the  Mehrten  Formation. 

3.  Area  3  —  Flightline  Sites 

Area  3  has  seven  sites  and  eleven  wells.  T' e  s.tos  ire  ‘  - 

Figure  1-3.  The  uppermost  formation  in  this  area  is  the  V..-t0r  Far 
which  consists  of  silt,  sand  and  buried  channels  of  gravel  wm  •  - 

streams  draining  the  Sierra  Nevada  Mountains  during  the  ' 

directly  overlies  the  Laguna  Formation,  which  is  , 

Victor  Formation  is  up  to  120  feet  thick  m  ■  i-  ■ 

wedges  down  to  10  feet  tfvck  m  the  soot1  •  '  ■ 
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The  Victor  probably  pinches  out  near  the  southern  edge  of  the  runway;  it  thickens 
gradually  to  the  west. 

The  Laguna  Formation  is  found  directly  below  the  Victor.  In  the 
northern  end,  near  the  3-57  Test  Cell,  it  is  only  25  feet  thick  and  100  feet  below 
the  ground  surface,  beneath  a  th:ck  sequence  of  Victor  Formation.  In  the  south, 
where  the  Victor  thins,  the  Laguna  begins  at  10  feet  below  the  ground  surface  and 
extends  down  to  120  feet.  The  Laguna-Mehrten  Transition  Zone  is  found  only  in 
the  center  of  this  area.  It  is  missing  at  the  Fire  Protection  Training  Area  in  the 
south  end  of  Area  3,  as  well  as  at  the  3-57  Test  Cell  near  the  north  end  of  the 
runway.  Where  it  is  found,  this  zone  is  no  more  than  15  feet  thick. 

All  but  two  of  the  eleven  wells  drilled  in  this  area  encountered 
the  Mehrten  Formation.  The  two  that  did  not  stopped  in  the  transition  zone.  One 
of  the  wells  in  the  Fire  Protection  Training  Area  penetrated  40  feet  of  volcanic 
clay  from  120  to  160  feet.  Generally,  the  Mehrten  Formation  was  first 
encountered  at  120  to  140  feet  below  ground  surface. 

G.  Historic  Groundwater  Problems 


In  this  area,  the  main  groundwater  problem  caused  by  man  is  the 
lowering  of  the  water  table  and  the  changing  of  regional  flow  patterns  by 
overpumping  in  areas  southwest  of  the  base.  There  are  no  known  historical 
problems  of  man-made  contamination  of  local  groundwater  supplies. 

H.  Location  of  Wells 


At  Beale  Air  Force  Base,  water  is  pumped  from  nine  water  supply  wells 
(base  production  wells).  Their  locations  were  indicated  in  Figure  II- 5.  Table  II- 1 
gives  the  construction  details  of  these  base  wells.  Pumping  from  the  groundwater 
reservoir  at  Beale  ranged  from  1,370  to  4,240  acre-feet  between  1960  and  1975, 
with  the  major  pumping  occurring  between  May  and  September.  The  water  is 
generally  of  good  quality  and  appears  to  be  of  sodium-calcium  chloride  and  sodium- 
calcium  bicarbonate  types. 
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TABLE  II- 1.  Construction  details  for  installation  water  supply  wells. 


Well 

Perforation 

Intervals 

(feet) 

Casing 

Diameter 

(inches) 

Installation 

Number 

USGS 

Number 

Depth 

(feet) 

1 

15N/4E-24R1 

296 

175-296 

12/16 

2 

15N/4E-24R2 

326 

145-160 

234-310 

16 

3 

15N/5E-19F1 

264 

152-251 

4 

13N/4E-24H1 

405 

158-288 

16 

5 

13N/4E-24G 1 

299 

112-154 

210-224 

238-280 

16 

6 

13N/4E-24B1 

313 

130-156 

192-213 

235-241 

252-264 

289-299 

16 

7 

15N/4E-24A1 

300 

140-270 

16(?) 

8 

13N/3E-19L1 

405 

129-206 

280-293 

7 

9 

15N/4E-24K 1 

370 

186-330 

.  _  . 

7 

Source:  Engineering  Science,  Phase  I,  IRP  Report,  April,  1984 
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[n  February  1978,  all  the  base  wells  except  Well  3  were  sampled  for  the 
presence  of  TCE.  None  of  the  samples  showed  TCE  concentrations  greater  than 
the  detection  limit  of  1.5  ppb.  Wells  1,  2,  3  and  8  were  tested  again  in  August  1983 
and  all  samples  were  below  the  detection  limit  of  0.1  ppb. 

In  1966,  a  monitoring  well  was  installed  in  the  vicinity  of  the  three 
photo  waste  injection  wells.  These  injection  wells  are  more  than  1,200  feet  deep 
and  inject  wastes  into  saline-water-bearing  strata.  The  monitoring  well 
construction  details  are  included  in  Table  11-2.  Samples  are  collected  monthly  and 
analyzed  for  cyanide,  silver  and  bromide.  Any  results  over  the  detection  limits  for 
these  parameters  have  been  attributed  to  lab  errors.  The  monitoring  well  near  the 
injection  wells  is  screened  in  a  zone  near  the  bottom  of  the  water  table  aquifer  and 
is  not  useful  for  detecting  downward  movement  of  potential  contaminants.  Four 
additional  monitoring  wells  were  installed  around  the  Photo  Waste  Sludge  Pond  in 
1985.  Sampling  from  these  wells  showed  concentrations  of  phenol  above  state  and 
federal  standards  (Radian,  1985). 

Many  irrigation  and  some  domestic  wells  are  located  downgradient  from 
base  boundaries.  Information  about  their  construction  is  limited,  but  their  depths 
probably  exceed  100  feet.  In  1976,  groundwater  quality  data  were  collected  for 
selected  wells  outside  the  base  boundaries.  Figure  11-6  shows  their  locations.  The 
analyses  showed  that  these  wells  exceeded  secondary  standards  for  manganese, 
nitrates  and  chloride  (USGS,  1980).  Secondary  standards  address  the  aesthetic 
quality  of  drinking  water,  while  primary  standards  are  required  standards  for 
drinking  water  supplies. 

I.  Meteorology 

Table  II- 3  summarizes  recent  historical  averages  for  temperature  and 
precipitation.  The  annual  evaporation  rate  (66.5  inches),  coupled  with  the  average 
yearly  rainfall  (21.4  inches),  yields  a  net  precipitation  of  minus  45.1  inches.  This 
implies  that  precipitation  has  little  chance  to  percolate  to  the  regional 
groundwater  table,  suggesting  in  turn  a  low  potential  for  leachate  generation  via 


11-23 


TABLE  11-2.  Photo  waste  injection  monitoring  weil  specifications. 


Total  Depth  (ft) 

352 

Sanitary  Seal  (ft) 

0-50 

Gravel  Pack  (ft) 

50-352 

Perforated  Intervals  (ft) 

132-172 

192-232 

310-352 

Casing  Diameter(in) 

8-5/8 

50' 


132' 

172’ 

192' 

232' 

310' 

352' 


Ground  Surface 


_2_ 

Water  table  surface 
about  85' 


Reference:  Engineering  Science,  Phase  I  IRP 
Report,  April  1 984 


mA 
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TABLE  II- 3.  Precipitation  and  Temperature  Summary. 


r 


precipitation,  especially  considering  the  low  permeability  of  soils  on  and  near  Beale 
AFB  (EPA/53Q/SW- 168  and  USDA  SCS,  1985).  A  monthly  water  balance 
calculation  was  performed,  using  data  from  nearby  Nicholas,  CA.  This  calc.. la ‘'fin 
verified  that  there  is  no  percolation  during  most  years. 

Although  a  5.5-inch,  24-hour  rainfall  occurred  in  October  1962,  the 
U.S.  Air  Force  Technical  Applications  Center  estimated  the  more  typical  24-hour 
rainfall  for  Beale  AFB  to  be  3.5  inches  or  less.  This  value  is  an  indication  of  runoff 
and  erosion  and  is  considered  to  suggest  moderate  erosion  and  runoff  potential.  As 
shown  in  Table  11-3,  95  percent  of  the  rainfall  occurs  during  a  seven-month  "wet 
season"  from  October  through  April.  During  this  period,  rainstorms  of  moderate 
intensities  occur  frequently.  Significant  runoff  occurs  due  to  impermeable  soils 
and  hardpans.  However,  the  relatively  low  relief  results  in  low  to  moderate  erosion 
potential  for  most  of  the  base. 

3.  Summary  of  Environmental  Setting 

A  review  of  information  regarding  the  environmental  setting  at  Beale 
AFB  reveals  the  following: 

The  soils  on  the  base  consist  of  medium  textured  clay  and  hardpans  that 
are  relatively  impervious  to  the  vertical  movement  of  water  and  thus  of 
contaminants.  A  net  precipitation  of  -45  inches  further  ensures  a  low 
potential  for  downward  flow. 

The  flat  terrain  on  Beale  AFB  creates  low  potential  for  contaminant 
transport  through  erosion. 

The  geology  at  Beale  varies.  In  and  near  the  flightline  (Area  3),  the 
Victor  Formation  is  near  the  surface,  below  surface  soils.  It  sometimes 
contains  hardpan,  which  can  retard  downward  contaminant  migration. 
Below  the  Victor  lies  the  Laguna  Formation.  It  consists  of  silt,  clay, 
sand  and  gravel,  which  provide  a  conduit  for  vertical  contamination 
flow  if  the  hardpan  above  is  breached.  The  Laguna-Mehrten  Transition 
Zone  is  no  more  than  15  feet  thick  below  the  Laguna  and  does  not  exist 
in  some  areas.  Its  consistency  is  a  coarse  sand  and  gravel.  In  areas 
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A. 


where  it  does  exist,  this  zone  is  a  good  water  producer  for  monitoring 
wells.  Otherwise,  the  Laguna  usually  hosts  the  uppermost  aquifer. 
Below  this  transition  zone  is  found  the  Mehrten  Formation,  which  is 
characteristically  a  dark,  volcanic  clay. 

In  areas  outside  the  flightline  (Areas  1  and  2),  no  Victor  Formation 
exists,  so  the  Laguna  Formation  lies  below  surface  soils.  In  these  areas, 
if  the  soil  does  not  contain  hardpan  or  the  hardpan  layer  is  breached, 
contaminants  have  an  easy  flowpath  to  the  water  table. 

Water  for  the  base  is  currently  pumped  from  seven  water  supply  wells 
and  water  quality  is  generally  good.  Two  other  base  production  wells 
have  been  closed  because  of  mechanical  problems. 


III.  FIELD  PROGRAM 


AeroVironment  (AV)  began  work  at  Beale  AFB  in  May  1985  with 
an  orientation  visit  on  May  8,  1985.  AV  visited  each  of  the  proposed  sites  and  was 
briefed  on  the  history  and  previous  IRP  work  at  the  site.  AV  reached  agreement  on 
the  locations  of  planned  groundwater  monitoring  wells  with  Ms.  Marge  Rouch  of 
the  California  Department  of  Health  Services  and  Mr.  Ken  Landeau  of  the  Regional 
Water  Quality  Control  Board  who  were  also  present  during  the  site  visit. 


2.  Subcontractor  Selection 


a.  Drilling 

The  statement  of  work  specified  20  groundwater  monitoring 
wells  to  be  drilled  using  the  air  rotary  method  and  a  casing  hammer.  Up  to  39 
.hallow  soil  borings  using  hollow  stem  augers  were  also  specified.  After  the 
statement  of  work  had  been  finalized  and  before  the  task  order  was  assigned,  AV 
investigated  the  availability  of  air  rotary  drilling  equipment  at  potential 
subcontractors.  Only  three  drilling  companies  were  found  to  have  this  relatively 
specialized  equipment. 


AV  prepared  a  Request  for  Bid  (RFB)  package  for  the  well 
drilling  and  hollow  stem  augering  work.  It  asked  for  cost  quotations  of  hourly  rates 
for  drilling,  well  construction  and  development.  The  bidders  were  also  to  quote 
material  costs  for  well  construction.  AV  received  bids  from  Beylik,  P.C. 
Exploration,  and  Water  Development  on  August  19,  1985.  These  were  evaluated  for 
cost  and  demonstration  of  ability  to  perform  the  work.  AV  judged  all  three  firms 
to  have  adequate  experience  in  projects  of  similar  size  and  scope.  Water 
Development  was  selected  based  on  cost,  proximity  to  the  site  and  experience 
working  or.  IRP  projects  at  other  bases  in  California.  Although  this  bidding  was 
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originally  conducted  for  AV's  other  IRP  program  in  Northern  California,  after 
negotiation,  both  companies  agreed  that  the  offered  prices  would  remain  the  same 
for  similar  work  at  Beale  AFB. 

b.  Geophysical  Studies. 

The  statement  of  work  included  geophysical  studies  (ground- 
penetrating  radar  and  magnetometer)  at  Landfill  No.  1  at  Beale  AFB.  Between 
May  and  September,  AV  received  technical  and  cost  proposals  for  two  firms  to 
complete  this  work,  the  Earth  Technology  Corporation  (Earth  Technology)  of  Long 
Beach,  California,  and  Converse  Consultants  (Converse)  of  San  Francisco, 
California.  AV  considered  both  to  be  technically  equivalent.  Converse  was 
selected  based  on  proximity  to  the  site  and  AV's  previous  satisfactory  experience  in 
working  with  Converse. 

3.  Technical  Operations  Plan 

In  compliance  with  the  project  statement  of  work,  AV  prepared  a 
Technical  Operations  Plan  that  detailed  the  sampling,  analytical,  and  documen¬ 
tation  procedures  to  be  used  on  the  project  (see  Appendix  K).  This  plan  was 
submitted  to  USAF  OEHL  for  review  in  October  1985,  prior  to  the  start  of  field 
work.  After  receiving  approval  of  the  plan,  AV  began  to  finalize  details  of  the 
field  program. 


AV's  analytical  chemistry  subcontractor,  Acurex  Corporation,  was 
extensively  involved  in  preparing  the  Technical  Operations  Plan  and  was  aware  of 
all  requirements  that  pertained  to  it.  Further  discussion  of  the  AV-Acurex 
interface  is  given  in  Section  III.B.5.  Drilling  and  geophysical  subcontractors 
worked  closely  with  AV  field  personnel  to  ensure  that  they  were  in  compliance  with 
the  applicable  sections  of  the  plan. 
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4.  Safety  Plan 


AV  and  Air  Force  policies  require  that  an  appropriate  health  and 
safety  plan  be  prepared  before  field  activities  can  begin.  Safety  concerns  related 
to  this  field  work  focused  on  the  hazardous  nature  of  some  chemicals  suspected  of 
being  present  at  the  site,  as  well  as  the  "unknowns"  relative  to  exact  location, 
concentration  and  volume  of  possible  contaminants.  In  addition,  the  potential  for 
mechanical  injury  from  drilling  machinery  was  of  concern. 

The  site  safety  plan  used  by  AV's  field  team  is  included  as 
Appendix  K.  It  required  that  all  field  personnel  wear  standard  work  outfits 
(steel-toed  boots,  hardhats,  etc.).  It  also  required  that  the  air  at  all  sites  be 
monitored  for  organic  vapors,  oxygen  deficiency  and  explosive  gases. 

Work  at  all  the  sites  at  Beale  AFB  consisted  of  drilling  and  sample 
collecting.  These  activities  bring  to  the  surface  potentially  contaminated  soils  and 
water  that  were  previously  isolated.  The  potential  for  skin  exposure  or  inhalation 
was  significant.  The  drilling  program  was  specifically  designed  to  eliminate 
drilling  through  waste  material  or  spill  sites.  AV  placed  all  wells  at  upgradient  or 
downgradient  locations.  All  work  areas  were  relatively  flat,  out  of  doors,  with 
good  air  circulation.  When  handling  apparently  uncontaminated  samples,  workers 
wore  new,  disposable  latex  gloves  at  each  sampling  location  to  keep  skin  clean  and 
to  avoid  cross-contamination  from  sample  handling.  When  collecting  samples 
thought  to  be  contaminated,  workers  wore  coveralls  and  H-inch  neoprene  gloves 
over  the  latex  gloves. 


The  ambient  air  was  monitored  to  alert  the  field  team  if 
hazardous  concentrations  in  the  breathing  zone  rose  above  acceptable  levels.  The 
following  action  levels  were  set  up  for  organic  vapor  meter  readings: 


0-5  ppm  (above  background): 
5-50  ppm: 

50  -  500  ppm: 

500  ppm  and  above: 


no  respiratory  protection  needed 

air  purifying  respirator  with 
organic  chemical  cartridge 

self-contained  breathing  apparatus 

no  work 
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Other  criteria  were  set  for  oxygen  deficiency  and  explosive  gases. 

Air  Force  personnel  at  Beale  AFB  were  aware  of  all  activities 
each  day.  Emergency  services  (fire,  police  and  hospital)  were  available  on-base. 

B.  Implementation  of  Field  Program 
1.  Drilling  and  Well  Installation 

All  wells,  except  Well  1-01,  were  drilled  by  standard  air  rotary 
methods,  using  a  D40K  Driuteck  drilling  rig.  Initially,  AV  was  concerned  that 
unconsolidated  sediments  in  the  shallow  subsurface  would  potentially  cave  during 
the  drilling  process.  To  avoid  this,  the  rig  was  equipped  with  a  casing  hammer,  and 
drive  casing  was  used  to  keep  the  hole  open  during  drilling.  After  well  installation, 
the  drive  casing  was  withdrawn,  exposing  the  well  to  the  formation.  Gravel  pack, 
bentonite,  and  grout  were  installed  as  the  drive  casing  was  removed. 

Two  drilling  rigs  were  used  for  this  portion  of  the  project.  The 
rig,  previously  described  above  drilled  the  hole,  drove  the  outer  casing,  and 
installed  the  well  casing  and  gravel  pack.  A  second  rig,  equipped  with  large 
hydraulic  jacks,  jacked  the  drive  casing  out  of  the  ground,  for  later  use,  and 
grouted  the  hole  to  the  surface.  Well  1-01  was  drilled  using  standard  mud  rotary 
techniques.  Samples  for  lithologic  description  were  collected  and  rinsed  by  the  on¬ 
site  geologist  at  5-foot  intervals.  Rig  motion  and  penetration  rate  were  also  noted. 

a.  Well  Installation 

Water  Development  Corporation  installed,  under  the 
supervision  of  AV's  field  geologist(s),  a  total  of  20  wells  to  monitor  the  uppermost 
saturated  zone  at  Beale  AFB.  All  of  these  wells  were  constructed  using  stainless 
steel  well  screens  with  mild  steel  riser  pipe.  Steel  wells  were  installed  because  the 
Air  Force  had  decided  that  all  sites  could  require  long-term  monitoring. 
Figure  III  - 1  diagrams  a  typical  monitoring  well  and  Appendix  E  contains  diagrams 
of  all  wells  installed  for  this  project,  along  with  the  lithologic  logs  of  the  borings. 
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AV  gathered  information  on  groundwater  flow  and  gradients 
from  the  1RP  Phase  I  study,  from  a  groundwater  monitoring  program  in  place  at  the 
wastewater  treatment  plant,  and  from  the  state  regulatory  agencies.  Well 
locations  selected  were  either  directly  upgradient  or  downgradient  of  the 
potentially  contaminated  sites  to  be  investigated. 

Bore  holes  were  drilled  to  about  20  feet  below  the  water 
table  (using  the  air  rotary  method,  the  water  table  was  easy  to  identify).  Well 
screens  were  placed  10-15  feet  into  the  saturated  zone,  to  allow  for  fluctuation  in 
the  water  table.  Thus  the  surface  of  the  water  table  and  the  capillary  fringe  could 
be  monitored  for  hydrocarbons  or  other  light  contaminants. 

b.  Well  Development 

Because  the  wells  installed  at  Beale  AFB  were  difficult  to 
develop  due  to  sediment,  several  methods  were  tried.  Initially,  Water  Development 
Corporation  attempted  to  bail  and  pump  the  wells  to  remove  sediment  and  flush 
any  remaining  drill  cuttings  from  the  formation.  This  method  worked  on  wells 
installed  at  Landfills  Nos.  2  and  3,  but  was  not  successful  on  other  wells.  A  second 
method,  using  a  plunger-type  bailer,  did  not  achieve  the  desired  results.  Generally, 
the  wells  at  Beale  have  very  low  yields.  Most  development  techniques  work  by 
removing  large  amounts  of  water  from  the  hole  at  high  flow  rates  and  bringing 
suspended  sediment  to  the  surface  with  the  water.  Water  is  usually  removed  until 
all  the  sediment  has  been  suspended  and  removed.  Because  the  wells  produced  so 
little  water,  it  was  difficult  to  suspend  and  remove  the  sediment. 

After  attempting  several  modifications  to  the  standard  air¬ 
lift  technique,  Water  Development  Corporation  was  able  to  obtain  successful  but 
slow  results.  The  technique  works  on  the  Venturi  Princip'e.  A  vacuum  was  created 
by  passing  air  over  a  small  opening  in  the  suction  line  just  above  the  water  level. 
The  vacuum  then  pulled  water  and  sediment  up  out  of  the  well  through  a  pipe.  An 
inflated  bladder  was  used  to  isolate  the  bottom  20  feet  of  the  hole  and  to  prevent 
the  introduction  of  air  from  the  screened  zone.  Figure  III-2  shows  the  method  in 
more  detail.  This  method  proved  successful,  but  usually  took  12- IS  hours  of  air¬ 
lifting  per  hole. 
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c.  Surface  Completion 

The  wells  sited  in  the  industrial  area  of  the  base  or  near  the 
flightline  were  completed  about  one  inch  above  the  ground  surface  and  placed  in 
concrete  "Christie"  boxes  with  locking  steel  caps  to  keep  surface  runoff  water  from 
entering  the  well.  Five  wells  were  completed  in  this  fashion.  The  remaining  wells 
extended  2-3  feet  above  ground  surface.  We  shielded  them  with  a  steel  guard  pipe 
and  lid  set  in  a  4  feet  x  4  feet  x  4  inch  concrete  pad. 

2.  Groundwater  Sampling  Phase 

AV  collected  two  rounds  of  groundwater  samples  approximately 
three  months  apart.  Similar  collection  procedures  were  used  by  both  sets.  Both 
included  the  wells  drilled  during  Phase  II,  Stage  1,  existing  wells  at  the  Photo 
Wastewater  Treatment  Plant  (PWTP),  and  base  production  wells.  Table  II1-I  shows 
each  set  of  samples. 

AV  collected  one  set  of  samples  for  analysis  by  AV's  lab  (Acurex) 
and  a  complete  set  of  split  samples  for  USAF  OEHL.  For  each  round,  two  field 
crews  were  mobilized:  a  well  evacuation  crew  of  two  members  and  a  sampling 
crew  of  two  to  three  members.  The  evacuation  crew  initiated  the  operation  by 
measuring  the  static  water  level  in  the  well  and  then  pumping  five  well  volumes 
with  a  submersible  impeller  pump.  While  pumping,  they  recorded  temperature, 
initial  and  final  readings  for  water  pH  using  a  Research  Model  211  pH  meter,  and 
conductivity  using  a  Horizon  Ecology  Type  1840-10  conductivity  meter.  Initial  and 
stabilized  pH,  temperature  and  conductivity  values  are  presented  at  the  end  of 
Appendix  H.  If  the  well  was  a  low  water  producer,  or  was  inaccessible  to  the 
pumping  vehicle,  they  used  a  3-1/2-inch  diameter,  teflon  hand  bailer  to  remove  the 
required  volumes.  Unless  the  well  needed  time  to  recover,  the  sampling  crew 
immediately  began  the  sampling  procedure.  Two  members  sampled  the  well  with  a 
1-7/8  inch  diameter  stainless  steel  bailer  and  nylon  rope  pulley  system,  while  the 
third  documented  the  sampling.  The  volume  of  water  collected  depended  on  the 
types  of  analyses  for  which  the  sample  was  needed.  Table  III-2  shows  types  of 
analyses,  size  of  samples,  and  preservatives  required. 


III-8 


TA3LE  III- 1 .  Sampling  Timetable. 


Soil  Samples 

10/22/85 

6  auger  rig  samples 

Site  1 7 

10/23/85 

6  auger  rig  samples 

Site  17 

4  auger  rig  samples 

Site  9 

10/24/85 

7  auger  rig  samples 

Site  11 

10/25/85 

6  auger  rig  samples 

Site  1 1 

10/31/85 

14  auger  rig  samples 

Site  3 

j  11/01/85 

16  auger  rig  samples 

Site  3 

2  auger  rig  sample 

Site  9 

!  11/12/85 

i 

16  auger  rig  samples 

Site  2 

11/13/85 

9  auger  rig  samples 

Site  12  J 

8  auger  rig  samples 

Site  5 

11/14/85 

15  auger  rig  samples 

Site  5 

l 1/15/85 

27  auger  rig  samples 

Site  13 

1 1/16/85 

9  auger  rig  sample 

Site  18 

1 1 /20/S5 

4  hand  core  samples 

Site  7 

6  hand  core  samples 

Site  3 

6  hand  core  samples 

Site  8 

1  1/21/85 

7  hand  core  samples 

Site  10 

6  hand  core  samples 

Site  17 

1  1/22/85 

12  hand  core  samples 

Site  14 

7  hand  core  samples 

Site  1 1 

1  surface  grab  samples 

Site  16 

2  bottom  sediment  samples 

Site  3 

11/23/85 

5  bottom  sediment  samples 

Site  1 

04/16/86 

7  hand  core  samples 

Site  10 

04/17/86 

1  surface  grab  sample 

Site  16 

Water  Samples 

Round  I 

1 1/19/85 

4  surface  water  samples 

Site  13 

4  bottom  sediment  samples 

Site  1 3 

1  surface  water  sample 

Site  17 

1 1/23/85 

4  surface  water  samples 

Site  1 

01/06/86 

1  groundwater  sample 

Site  4 

1  groundwater  sample 

Site  11 

1  groundwater  sample 

Site  10 

1  groundwater  sample 

Site  5 
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TABLE  HI- 1.  (con't) 


01/07/36 

3  groundwater  samples 

Site  3 

1  groundwater  sample 

Site  8 

1  groundwater  sample 

Site  2 

1  groundwater  sample 

Site  R2 

01/08/36 

1  groundwater  sample 

Site  3 

2  groundwater  samples 

Site  R2 

01/09/36 

4  groundwater  samples 

Site  15 

1  groundwater  sample 

Site  3 

i 

i 

1  groundwater  sample 

Site  6 

i 

4  surface  water  samples 

Site  1  3 

1  surface  water  sample 

Site  17 

01/10/86 

2  groundwater  samples 

Site  13 

1  groundwater  sample 

Site  6 

Round  2 

04/14/36 

3  groundwater  samples 

Site  3 

1 

1  groundwater  sample 

Site  1 

1  04/15/86 

2  groundwater  samples 

Site  3 

( 

2  groundwater  samples 

Site  6 

4  groundwater  samples 

Site  1 5 

j 

04/16/36 

2  groundwater  samples 

Site  13 

1  groundwater  sample 

Site  R2 

1  groundwater  sample 

Site  2 

1  groundwater  sample 

Site  10 

l  groundwater  sample 

Site  1 1 

4  surface  water  samples 

Site  13 

1  surface  water  sample 

Site  17 

04/17/86 

1  groundwater  sample 

Site  8 

1  groundwater  sample 

Site  4 

I  groundwater  sample 

Site  1 

3  groundwater  samples 

Site  R2 

3  surface  water  samples 

Site  1 

1  surface  water  samples 

Site  3 

04/18/86 

1  groundwater  sample 

Site  5 

6  groundwater  samples 

Base  Production 

TABLE  [H-2.  Groundwater  Sampling  Requirements. 
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Parameters 

Analysis  Method 

Sample  Size 

Preservatives 

VOC  (Volatile  Organics) 

EPA  601/602 

40  ml 

None 

Oil  <3c  Grease 

Petroleum,  Hydrocarbons 

EPA  413.2 

EPA  418.1 

1  liter 

1  ml  Sulfuric  Acid 

Metals 

EPA  Series  200 

500  ml 

2  ml  Nitric  Acid 

BN  A  (3ase  Neutral  Acids) 

EPA  625 

4  liter 

None 

Phenol 

EPA  420.1 

1  liter 

4  ml  Phosphoric  Acid 
and 

1  g  Cupric  Sulfate 

Lead 

EPA  239.2 

500  ml 

2  ml  Nitric  Acid 

Pesticides/Herbicides 

SM  509  A<ScB 

(Standard 

methods) 

4  liter 

None 

> 
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The  first  two  bailers  of  well  water  were  used  to  rinse  the 
decontaminated  sample  bucket.  Volatile  organics  (VOC)  samples  were  taken  first 
and  poured  directly  from  the  bailer  into  the  sample  bottles.  After  collecting  the 
VOC  samples,  the  water  for  other  parameters  was  collected  in  the  sample  bucket. 
After  enough  water  had  been  collected  to  fill  all  the  remaining  bottles,  the  sample 
water  was  poured  through  a  stainless  steel  funnel  into  the  appropriate  sample 
bottles.  If  the  sample  was  to  be  analyzed  for  metals,  the  water  was  carefully 
filtered  through  a  Geotech  pressurized  0.45-micron  filter  with  a  glass  pre-filter. 
After  any  required  preservatives  were  administered  and  the  sample  bottles  were 
sealed,  labeled  and  immediately  stored  in  iced  coolers. 

All  sampling  equipment  was  decontaminated  between  well 
samplings.  This  process  included  a  wash  with  Alconox  detergent,  a  rinse  with 
drinking-quality  water,  and  then  a  triple  rinse  with  de-ionized  water.  The 
equipment  was  then  wrapped  in  aluminum  foil  to  ensure  cleanliness.  The  well 
sampler  (i.e,,  the  crew  member  who  handled  the  sample  bailer)  wore  a  new  pair  of 
latex  gloves  during  the  sampling  at  each  well. 

After  the  day  of  sampling  all  samples  (including  the  10%  split 
samples  for  blind  quality  assurance  purposes)  were  packed  in  the  field  and  chain-of- 
custody  forms  were  completed.  One  field  blank  was  prepared  for  each  sampling 
round.  These  samples  were  shipped  via  Greyhound  Bus  Lines  to  the  laboratory  for 
analysis. 


3.  Soil  Sample  Collection 

The  Water  Development  Corporation,  under  AV's  supervision, 
drilled  38  hollow  stem  auger  borings  at  eight  of  the  sites  on  Beale  AFB.  The 
drilling  locations  were  selected  to  allow  sampling  of  worst-case  contamination 
based  on  on-site  observations  in  the  upper  soil  at  each  site  (with  the  exception  of 
background  holes).  All  necessary  drilling  permits  were  obtained  for  each  drilling 
location.  Most  holes  were  about  15  feet  in  depth  with  soil  samples  collected  at  3- 
foot  to  5-foot  intervals.  The  planned  30-foot  boring  at  the  Battery  Shop  dry  well 
was  not  completed  because  of  difficult  drilling  conditions  and  drilling  access 
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problems.  A  two-man  crew  operated  a  Simco  Model  2S00S  drill  rig  and  collected 
samples  under  the  supervision  of  AeroVironment's  geologist.  As  each  sample  was 
brought  to  the  surface,  the  geologist  examined  it,  checked  it  for  organic  vapors, 
capped  the  ends  sealing  it  for  storage,  and  logged  the  soil  description.  Each  sample 
was  sealed  quickly  to  avoid  addition  or  loss  of  contaminants.  Between  samples,  the 
drilling  crew  decontaminated  equipment.  Throughout  the  drilling  and  sampling 
operation,  the  geologist  monitored  ambient  air  for  field  crew  safety. 

AV  used  an  18-inch  split  spoon  sampler  to  collect  the  soil  samples 
from  the  borings  (Figure  111-3).  This  sampler  was  split  down  the  middle  and  three 
6-inch  long,  2-inch  OD  mild  steel  tubes  were  placed  inside  it  as  liners.  The  sampler 
was  lowered  down  the  center  of  the  hollow  stem  auger  after  the  bit  (or  plug)  had 
been  removed.  The  sampler  was  driven  18  inches  into  the  undisturbed  soil  directly 
below  the  open  hole.  Sampling  always  occurred  ahead  of  the  augers.  The  sampler 
was  driven  into  the  ground  by  a  140-pound  hammer  falling  30  inches.  The  field 
geologist  counted  the  number  of  times  the  hammer  fell  to  advance  the  sampler 
each  six-inch  segment.  This  number  is  called  the  blow  count  and  gives  some 
indication  of  the  soil's  stiffness.  It  is  recorded  on  the  boring  logs  in  Appendix  D. 

When  the  sampler  was  driven  into  the  ground,  an  18-inch  column 
of  soil  was  pushed  up  into  the  rings.  The  sampler  was  then  pulled  out  of  the  hole 
and  opened.  The  three  rings  were  marked  with  the  depth  to  which  they  had  been 
driven.  The  uppermost  ring  was  discarded,  because  it  often  contained  sluff 
material  which  fell  into  the  bottom  of  the  hole.  The  bottom  two  rings  were 
prepared  for  laboratory  analysis.  The  field  geologist  quickly  removed  the  rings 
from  the  sampler,  visually  inspected  the  soil,  covered  both  ends  with  aluminum 
foil,  capped  the  ends  with  airtight  plastic  caps  and  sealed  the  caps  with  electrical 
tape.  Afterwards,  the  sample  was  labeled  for  laboratory  identification  and  logged 
on  the  boring  log.  After  marking  and  logging,  the  field  geologist  stored  the  sample 
on  ice  in  a  picnic-type  cooler.  This  method  of  sampling  provided  a  basically 
undisturbed,  airtight  soil  sample  to  be  shipped  to  the  laboratory. 

The  AV  project  team  considers  the  "ring  sampling"  method  used  at 
Beale  AFB  to  be  superior  to  the  traditional  split-spoon  sampling  method  used  on 
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many  EPA  drilling  programs.  Split  spoons  without  rings  require  opening  and  mixing 
the  soil  sample,  and  transferring  the  sample  into  the  sample  jar.  Tne  ring  method 
virtually  eliminates  the  sampling  errors  of  cross-contamination,  sample 
mishandling,  and  loss  of  volatile  compounds. 

This  method  collects  three  discrete,  six-inch  samples  at  each 
sample  location.  The  bottom  ring  was  analyzed  by  AV's  laboratory,  Acurex,  the 
middle  ring  was  saved  as  a  quality  assurance  (QA)  sample  and  the  upper  ring 
(possibly  filled  with  foreign  soil)  was  discarded.  Beale  AFB  personnel  selected  10% 
splits  from  the  QA  samples  for  the  OEHL  Analytical  Laboratory.  AV  sent  10%  of 
the  QA  samples  to  Acurex  as  blind  duplicates.  Because  the  QA  samples  were 
actually  from  the  bordering  six-inch  column  of  soil,  they  were  not  true  splits. 
However,  AV  feels  that  the  decreased  chance  of  cross-contamination  in  the 
samples  is  more  important  than  obtaining  a  true  split.  Soils  six  inches  away  should 
correlate  well  enough  to  check  laboratory  precision.  (The  QA  program  is  discussed 
further  in  Section  III- D.) 

Between  samples,  the  sampler  was  washed  with  Alconox  detergent 
and  water,  rinsed  with  drinking  quality  water,  and  reloaded  with  new  rings.  (The 
steel  rings  used  at  Beale  AFB  were  always  new  to  prevent  cross-contamination.) 
Prior  to  use,  the  rings  were  thoroughly  cleaned  with  a  paper  towel  to  remove  dust 
or  moisture  from  the  inner  surfaces.  The  field  geologist  wore  latex  gloves 
whenever  he  handled  the  samples.  The  drilling  tools  were  steam-cleaned  between 
holes  to  avoid  cross-contamination.  All  holes  were  grouted  to  the  surface  with 
cement  at  the  end  of  drilling  in  each  area. 

Numerous  shallow  soil  samples  and  sediments  were  collected  at 
eight  of  the  sites.  Sediment  samples  were  collected  along  stream  banks.  Most 
sampling  locations  were  chosen  to  detect  evidence  of  direct  spillage/application  of 
waste  material  to  the  ground's  surface  or  runoff  of  contamination  into  drainage 
channels.  Sediment  and  soil  samples  from  drainage  channels  were  collected  at 
ground  surface  and  one  foot  below  the  surface.  Samples  at  the  Biological 
Production  Site,  EOD,  Best  Slough,  and  the  transformer  area  were  collected  only  at 
the  surface.  These  samples  were  collected  on  November  19-23,  1985,  by  two  AV 


personnel  using  a  hand  auger  and  hand-operated  slide  hammer  sampler.  The 
samplers  were  responsible  for  collection,  logging,  air  monitoring  and 
decontamination. 


Hand-augered  samples  were  obtained  in  much  the  same  way  as 
samples  collected  with  the  drill  rig.  The  sampler  (Figure  III  -  4)  held  a  single  6-inch 
cylinder,  2  inches  in  I.D.,  and  was  driven  into  the  soil  with  a  slide-hammer 
attachment.  AV  used  sample  collection  rings  machined  from  mild  steel.  After  a 
sample  was  collected,  it  was  removed  from  the  sampler  in  its  collection  ring,  the 
ends  were  covered  with  aluminum  foil,  capped,  and  taped.  The  sample  was  then 
logged.  The  sampler  was  washed  with  Alconox  and  water  and  rinsed  with  drinking 
quality  water  between  samples.  After  the  surface  sample  was  taken,  the  boring 
was  advanced  to  the  desired  depth  with  a  hand  auger  and  the  soil  sampler  was  again 
used  to  obtain  a  6-inch  core  at  the  bottom  of  the  hole.  The  hand  auger  was 
cleaned  between  holes. 

As  with  the  deep  borings,  AV  team  members  consider  the  method 
of  collecting  shallow  soil  samples  in  undisturbed  rings  to  be  significantly  better 
than  more  traditional  methods.  The  traditional  method  involves  excavating  the 
soil,  mixing  it,  and  placing  it  in  sample  containers.  That  method  provides  multiple 
opportunities  for  loss  of  volatile  constituents  from  or  addition  of  outside  materials 
to  the  soil.  The  method  used  at  Beale  AFB  reduced  the  potential  for  sampling 
error. 


Because  the  shallow  samples  at  this  site  were  depth-specific,  the 
QA  samples  were  taken  from  a  separate  hole  immediately  adjacent  to  the  original 
hole.  This  allowed  the  "split"  samples  to  be  taken  at  the  same  depths  as  those 
taken  for  AV's  lab  (Acurex).  As  with  the  samples  from  the  deep  borings,  the  QA 
samples  were  not  true  splits  but  are  considered  to  be  less  prone  to  field  error. 
Beale  AFB  personnel  selected  10%  of  the  QA  soil  samples  for  shipment  to  the 
USAF  OEHL  lab.  AV  then  submitted  approximately  10%  of  the  QA  samples  to 
Acurex  as  blind  duplicates. 
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background  soil  samples  were  collected  at  all  sites  except  t ho 
Biological  Production  Site  and  the  transformer  area.  Background  samples  were 
always  taken  in  the  general  area  of  and  at  the  same  depth  as  the  other  samples  to 
obtain  similar  soils  but  away  from  possible  influence  from  the  suspected 
contamination. 

u.  Surface  Water  Sampling 

Surface  water  samples  were  collected  from  Hutchinson  Creek  at 
Landfill  Vo.  I,  from  Best  Slough,  and  from  the  West  Drainage  area.  The  samples 
were  collected  by  hand,  by  placing  the  sample  bottles  into  the  water  and  allowing 
them  to  fill.  At  Best  Slough  and  Landfill  No.  1,  water  was  collected  about  two  feet 
from  the  bank  of  the  creek.  There  was  no  visible  flow  during  either  sampling 
effort,  but  there  was  at  least  three  feet  of  water  in  the  streambed.  Sediment 
samples  were  collected  from  the  streambank  at  the  same  location  as  the  surface 
water  samples.  The  west  drainage  did  not  have  any  visible  flow  either.  The 
drainage  channel  had  about  three  feet  of  standing  water  at  the  headwali,  but  the 
water  level  dropped  to  about  six  inches  after  about  29  feet.  Within  about  f OCG 
feet,  there  was  no  water  in  the  channel. 

5.  Geophysical  Program 

On  November  18  and  19,  1985,  magr  .  iometer  and  ground- 

penetrating  radar  (GPR)  surveys  were  conducted  at  Landfill  No.  1  to  determine  the 
boundaries  of  the  disposal  area,  depth  to  buried  refuse,  and  the  presence  of  any 
metal  such  as  buried  drums.  During  this  survey  the  magnetometer  traversed 
approximately  13,900  linear  feet  and  the  GPR  7,660  feet. 

6.  Laboratory  Interface 

All  samples  collected  at  Beale  AFB  were  analyzed  at  Acurex 
Corporation's  laboratory  in  Mountain  View,  California  approximately  250  miles 
from  the  base.  Acurex's  laboratory  is  certified  by  the  California  Department  of 
Health  Services  and  is  a  contract  laboratory  for  the  U.S.  Environmental  Protection 
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Agency.  These  samples  were  shipped  via  Greyhound  bus  and  delivered  to  the 
laboratory  overnight.  Whenever  possible,  A V  contacted  the  lab  the  morning  after 
sample  shipment  to  confim  receipt.  The  laboratory  sample  custodian  checked  all 
chain-of-custody  documents  against  samples  received,  then  signed  each  form  and 
returned  it  to  AV. 


AV  field  personnel  maintained  close  communication  with 
laboratory  personnel  throughout  the  field  program  to  ensure  all  samples  shipped  to 
the  laboratory  had  arrived  in  good  condition,  to  coordinate  sampling  activities  with 
the  laboratory  ensuring  samples  could  be  processed  within  specified  holding  times, 
and  to  identify  errors  in  sampling,  preservation  or  analysis  quickly,  so  that  they 
could  be  rectified. 

AV  personnel  visited  the  laboratory  on  several  occasions  to 
discuss  the  analytical  methods,  disposition  of  samples,  potential  problems,  quality 
assurance,  and  data  reporting.  During  the  visits  a  check  was  made  to  verify  that 
the  sample  holding  time  limits  were  not  exceeded.  Also,  available  test  results 
were  reviewed  for  completeness  and  consistancy.  Any  suspicious  findings  resulted 
in  reanalyzing  and  sometimes  resampling  until  satisfactory  results  were  achieved. 

An  AV  audit  team  conducted  a  quality  assurance  audit  of  the 
laboratory  in  April  1986.  Its  purpose  was  to  evaluate  the  laboratory's  methods  and 
procedures,  as  they  relate  to  the  analysis  of  Air  Force  1RP  samples,  in  order  to 
ensure  that  the  resulting  data  were  true  and  valid.  This  audit  is  discussed  as  part 
of  Section  III.E,  Quality  Assurance  Program. 

C.  Daily  Field  Activity  Summary 

The  following  section  summarizes  sampling  activities  and  well  drilling/ 
construction/development  chronologically.  Significant  daily  events  and 
accomplishments  have  been  noted.  A  condensed  summary  is  presented  in 
Table  III  -  3.  Figure  1-3  shows  the  locations  of  the  sites. 
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TABLE  III  -  3.  Daily  Activity  Log. 
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except  for  days  worked. 

Partial  removal  of  cement  plug.  Hole  drilled  25  feet  too  deep. 

Attempt  to  move  to  West  Ditch;  access  road  impossible  to  drive  on  with  large  drill  rig  due  to  wet 
conditions.  Second  attempt  12-20  to  12-24  failed  due  to  mechanical  problems. 

Partial  resampling  of  surface  water  VOA  samples. 


Tuesday,  October  22,  1985.  AV  and  its  drilling  subcontractor,  the 
Water  Development  Corporation,  arrived  on  site  to  begin  soil  sample  collection. 
Three  borings  were  completed  at  Site  17  (Best  Slough)  using  a  hollow  stem  auger 
drill  rig.  Six  soil  samples  were  collected. 

Wednesday,  October  23,  1985.  The  sampling  team  completed  three 
borings  at  Site  17  and  two  borings  at  Site  9  (Entomology  Building  2560).  Ten  soil 
samples  were  collected. 

Thursday,  October  24,  1985.  Two  borings  were  completed  at  Site 
No.  11  (AGE  Maintenance).  A  mechanical  failure  in  the  drill  rig  prevented  further 
sampling  for  the  day.  The  sampling  team  collected  seven  soil  samples. 

Friday,  October  25,  1985.  At  Site  11,  two  borings  were  completed,  and 
six  soil  samples  collected.  The  sampling  crew  moved  to  Site  4  (the  Battery  Shop) 
to  drill  the  30-foot  hole  at  that  site.  Difficult  drilling  conditions  prevented  the  rig 
from  advancing  the  hole  to  the  desired  depth.  No  samples  were  taken  at  Site  4. 

Monday,  October  28,  1985.  The  well-drilling  crew  from  Water 
Development  Corporation  arrived  and  set  up  the  drill  rig  on  Site  15  (Landfill  No.  3) 
for  Well  No.  15-01. 

Tuesday,  October  29,  1985.  Well  No.  15-01  was  drilled  to  a  total  depth 
of  117  feet. 


Wednesday,  October  30,  1985.  Construction  of  Well  15-01  began  with 
setting  the  stainless  steel  screen  and  packing  the  sand. 

Thursday,  October  31,  1985.  After  placing  the  bentonite  seal  in 
Well  15-01  and  grouting  the  hole  to  the  surface,  the  crew  moved  the  drill  rig  to 
Site  15-02  and  drilled  to  40  feet. 

After  repairs,  the  auger  rig  returned  to  the  base  and  drilled  four 
shallow  borings  at  Site  3  (the  FPTA).  Fifteen  soil  samples  were  collected. 
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Friday,  November  1,  1985.  Drilling  at  Well  15-02  finished  at  87  feet. 
The  well  construction  crew  placed  the  stainless  steel  screen,  sand  pack  and 
bentonite  seal  in  the  hole. 

The  sampling  team  used  the  auger  rig  to  drill  three  holes  at  Site  3  and 
one  at  Site  9  (Entomology  Building  2560).  Eighteen  soil  samples  were  collected 
before  the  drill  rig  broke  down. 

Saturday,  November  2,  1985.  Construction  of  Well  15-02  finished  with 
grouting  to  the  ground  surface.  Well  15-03  was  drilled  to  60  feet. 

Monday,  November  4,  1985.  The  drilling  crew  finished  Well  15-03  at 
100  feet.  They  then  moved  the  rig  to  the  site  of  Well  15-04  and  began  drilling. 
The  development  rig  from  Water  Development  Corporation  arrived. 

Tuesday,  November  5,  1985.  Drilling  at  Well  15-04  finished  at  100  feet. 
The  construction  team  set  the  screen,  sand,  and  bentonite  and  grouted  Well  15-03. 

Wednesday,  November  6,  1985.  The  drill  rig  was  moved  to  Site  6 
(Landfill  No.  2)  and  Well  06-01  started.  The  construction  team  set  the  screen  and 
grouted  Well  15-04. 

Thursday,  November  7,  1985.  The  drilling  crew  completed  Well  06-01 
at  90  feet  and  moved  to  Well  06-02,  which  they  drilled  to  60  feet.  The 
construction  team  trimmed  the  casing  of  Well  06-01  and  completed  construction. 
Development  of  15-02  began. 

Friday,  November  8,  1985.  After  advancing  Well  06-02  35  feet  to  a 
final  depth  of  95  feet,  the  drilling  crew  moved  the  rig  to  13-01  (Landfill  No.  1), 
behind  the  sewage  treatment  plant.  Well  13-01  had  been  advanced  to  20  feet, 
when  drilling  stopped  for  day  because  a  metal  shaving  lodged  in  the  driller's  eye. 
The  construction  team  built  Well  06-02.  The  development  of  Well  15-02  was 
completed  with  a  pad  and  locking  cap. 
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Saturday,  November  9,  1985.  The  drilling  crew  advanced  Well  13-01 
80  feet  to  completion  at  100  feet.  Well  15-01  was  developed  and  a  pad  and  locking 
cap  put  in  place. 

Monday,  November  1  1,  1985.  The  drillers  moved  to  Well  13-02  and 
drilled  to  60  feet.  The  construction  team  placed  the  screen,  sand  and  the  bentonite 
seal  in  Well  13-01.  The  development  team  began  pumping  Well  15-03,  but  the 
pump  broke. 

Tuesday,  November  12,  1985.  Well  13-02  was  drilled  to  100  feet.  The 
construction  team  attempted  to  pull  the  remaining  casing  from  Well  13-01,  but  the 
screen  came  up  with  it.  The  bentonite  seal  had  been  placed  in  the  casing,  rather 
than  below  it,  on  November  1  1,  1985.  All  materials  were  removed  from  the  hole. 
The  construction  team  then  moved  to  Well  13-02  and  began  construction.  The  drill 
team  set  up  on  Well  13-01  to  redrill  the  hole.  The  development  team  pumped  Well 
1 5-04. 


After  repair,  the  auger  rig  returned  again  to  complete  the  shallow 
borings.  The  sampling  team  drilled  four  holes  at  Site  2  (Photo  Wastewater 
Injection  Well)  and  collected  sixteen  samples. 

Wednesday,  November  13,  1985.  A  day  of  equipment  problems.  The 
clutch  on  the  drill  rig  failed  and  the  rig  was  removed  to  the  staging  area.  The 
construction  rig  proved  difficult  to  start,  but  the  team  put  bentonite  in  Well  13-02 
and  grouted  it.  Although  pumping  of  Well  06-02  began,  the  transformer  blew  and 
pumping  stopped.  AV  suggested  that  a  suction-type  bailer  be  used  for 
development. 

The  auger  rig  completed  three  holes  at  Site  12  (Entomology  Building 
440)  and  two  holes  at  Site  No.  5  (SR -7 1  Shelter).  The  sampling  crew  collected 
seventeen  soil  samples. 

Thursday,  November  14,  1985.  The  drill  rig  had  been  fixed,  so  it  was 
used  to  ream  Well  13-01.  The  drilling  crew  moved  the  rig  to  drill  the  injection 
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well.  The  construction  teams  put  screen  and  sand  in  Weil  13-01.  The  pump  rig 
developed  Well  06-01  and  was  then  moved  to  06-02,  where  the  pump  silted  up.  An 
alternate  development  method  was  again  suggested. 

The  auger  rig  completed  the  remaining  four  borings  at  Site  5.  Fifteen 
soil  samples  were  collected. 

Friday,  November  15,  1986.  The  drilling  crew  sank  Well  02-01  (Photo 
Wastewater  Injection  Well)  to  a  total  depth  of  115  feet.  The  construction  crew 
completed  Well  13-01  and  trimmed  the  drive  casing.  No  development  occurred. 

The  auger  rig  completed  three  borings  at  Site  18,  (Bulk  Fuels  Storage) 
where  twenty-seven  soil  samples  were  collected. 

Saturday,  November  16,  1985.  After  moving  the  rig  from  Well  02-01  to 
the  fire  protection  training  area,  the  drilling  crew  sank  Well  03-01  to  95  feet.  Well 
No.  02-01  was  constructed;  no  wells  were  developed. 

The  sampling  team  completed  the  final  boring  at  Site  18  and  collected 
nine  soil  samples. 

Sunday,  November  17,  1985.  Drilling  continued  on  Well  03-01  from  95 
to  140  feet,  when  an  hydraulic  fitting  failed.  The  construction  team  trimmed  the 
casing.  No  development  took  place. 

Monday,  November  18,  1985.  Well  03-01  was  extended  to  160  feet 
without  encountering  noticeable  water,  although  the  water  table  was  believed  to  be 
at  100  feet.  The  hole  was  temporarily  abandoned.  Well  03-02,  370  feet  away,  was 
drilled  to  100  feet  to  try  to  locate  water.  Water  suddenly  came  up  in  Well  03-01  to 
approximately  80  feet.  No  construction  or  development  took  place. 

The  USAF  selected  splits  of  soil  collected  on  November  14,  15  and  16. 
AV  then  selected  five  QA  samples  to  be  added  to  the  soil  samples  analyzed  by 
Acurex. 
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The  geophysical  crew  arrived  at  the  site  and  staked  the  grid  system  at 
Site  13  (Landfill  No.  1).  The  GPR  survey  was  completed. 

Tuesday,  November  19,  1985.  Because  no  water  had  been  encountered 
at  100  feet,  the  drilling  team  continued  to  drill  Well  03-02  to  135  feet.  Water  was 
encountered  at  approximately  115  feet,  although  the  well  was  making  water  slowly. 
No  construction  or  development  took  place. 

The  sampling  crew  collected  surface  water  and  bottom  sediment 
samples  at  four  locations  at  Site  13.  The  surface  water  sample  from  Site  17  (Best 
Slough)  was  also  collected. 

The  geophysical  crew  conducted  the  magnetometer  survey  at  Site  13. 
This  concluded  the  geophysical  activities. 

Wednesday,  November  20,  1985.  Sounding  Well  03-02  showed  the  water 
level  up  6  feet  from  November  19  (SWL  =  126  feet).  The  crew  decided  to  set  the 
screen  at  112-132  feet  The  drill  rig  was  moved  to  Well  03-03  and  the  well  drilled 
to  100  feet,  while  the  construction  crew  completed  Well  03-02.  The  development 
crew  tried  pumping  Well  06-02  (Landfill  No.  2)  but  found  it  very  silty.  Bailing, 
instead  of  pumping,  was  suggested  as  a  development  technique. 

The  sampling  crew  collected  sixteen  surface  soil  samples  from  Site 
No.  7  (Biological  Production)  to  be  composited  into  four  samples  for  analysis.  They 
also  collected  six  soil  samples  from  three  locations  at  Site  3  (FPTA)  and  seven  soil 
samples  from  four  locations  at  Site  8  (J-57  Test  Cell).  A  field  blank  water  sample 
was  also  prepared. 

Thursday,  November  21,  1985.  The  drilling  team  advanced  Well  03-03 

from  100  to  a  total  depth  of  140  feet.  The  well  was  making  little  water 

% 

(approximately  one  quart  per  hour).  The  new  fence  posts  made  access  to  03-03 
difficult.  The  construction  crew  decided  to  plug  the  bottom  of  Well  03-01,  then 
grout  it  up  to  the  first  aquifer  at  105-135  feet.  The  drillers  moved  to  Site  11  (AGE 
Maintenance  Shop)  and  drilled  60  feet. 
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The  sampling  team  collected  seven  soil  samples  from  four  locations  at 
Site  10  (3-58  Test  Cell)  and  six  surface  soil  samples  at  Site  17  (Best  Slough). 

Friday,  November  22,  1985.  Well  11-01  was  drilled  to  a  total  depth  of 
140  feet,  after  which  the  screen  and  sana  oack  were  installed.  The  casing  proved 
very  hard  to  puli.  Well  03-01  was  grouted  from  158-131  feet.  No  development 
occurred. 


The  sampling  team  collected  twelve  surface  soil  samples  at  Site  14 
(Transformer  Drainage),  seven  soil  samples  from  four  locations  at  Site  11,  three 
surface  soil  samples  for  compositing  from  Site  16  (EOD)  and,  finally,  two  bottom 
sediment  samples  from  the  holding  pond  at  Site  3. 

Saturday,  November  23,  1985.  The  drilling  crew  moved  the  rig  from 
Well  11-01  to  03-04,  then  waited  for  a  drive  casing.  Construction  of  Well  03-03 
began;  the  casing  was  again  very  difficult  to  pull.  No  wells  were  developed.  Rain 
of  1  inch  plus  fell. 

Four  surface  water  samples  and  five  bottom  sediment  samples  were 
collected  from  three  locations  at  Site  1  (West  Drainage).  Four  QA  samples  were 
also  selected.  No  water  was  encountered  in  the  West  Drainage  at  the  base 
property  line. 

Sunday,  November  24,  1985.  The  team  finished  constructing  and 
grouting  Well  03-03.  When  it  proved  impossible  to  get  the  rig  through  the  new 
fence  posts,  the  team  decided  to  cut  one  post,  move  the  rig,  then  weld  the  post 
back.  Again,  1  inch  plus  of  rain  fell. 

Monday,  November  25,  1985.  Well  03-04  was  drilled  to  60  feet  and  the 
casing  trimmed.  After  pumping  excess  water  from  W.ell  03-01,  the  team  began  to 
construct  the  well.  Pulling  the  casing  on  03-01  revealed  a  thin  cement  plug  in  it 
that  needed  to  be  reamed  before  the  screen  could  be  set.  The  construction  team 
moved  to  Well  11-01  to  work  until  Well  03-01  could  be  reamed  by  the  drill  rig.  The 
pump  truck  became  stuck  in  the  mud. 
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Tuesday,  November  26,  1985.  Drilling  at  Well  03-04  finished  at 

137  feet.  The  construction  team  could  not  pull  the  casing  on  Well  11-01;  they 
needed  a  larger  hydraulic  pump.  The  construction  rig  was  taken  to  Woodland  to 
upgrade  the  hydraulic  pump.  The  pump  truck  was  freed  from  the  mud. 

Wednesday,  November  27,  1985.  The  drillers  constructed  Well  03-04 
and  began  grouting  it.  The  casing  was  at  first  easy  to  extract  but  then  locked 
tight;  80  of  the  132  feet  of  casing  had  to  be  abandoned.  The  remainder  of  the  hole 
was  grouted. 

Thursday-Sunday,  November  28-December  1,  1985.  Thanksgiving  break. 
Monday,  December  2,  1985.  Well  03-01  was  reamed  out  and  Well  03-02 

pumped. 


Tuesday,  December  3,  1985.  Well  03-01  was  constructed  and  its  casing 
trimmed.  After  finishing  the  pumping  at  Well  03-02,  the  development  crew  worked 
on  an  alternative  jet  pumping  system. 

Wednesday,  December  4,  1985.  When  drilling  began  at  Well  03-05,  the 
ground  was  very  soft  and  muddy  and  the  rig  began  to  sink.  The  site  was  moved 
20  feet  and  drilling  began  again.  The  drill  hit  a  water  main  and  the  rig  was  again 
stuck  in  the  mud.  Base  Civil  Engineering  was  reluctant  to  define  a  suitable  area 
for  drilling  at  the  J-57  Test  Cell.  The  construction  crew  began  Well  11-01,  but  the 
pump  broke. 

Thursday,  December  5,  1985.  The  crew  decided  to  drill  Well  04-01  at 
the  Battery  Shop  site,  but  waited  1-1/2  hours  for  Civil  Engineering  to  approve  the 
site  and  move  the  dumpsters.  The  drill  crew  completed  04-01  at  140  feet.  The 
construction  crew  completed  installation  of  Well  11-01. 

Friday,  December  6,  1985.  Approval  to  drill  Well  08-01  at  Site  8  (the 
3-57  Test  cell)  was  finally  received.  The  original  site  was  too  muddy  to  drill.  At 
the  new  site,  the  crew  drilled  to  about  100  feet.  The  construction  crew  began  and 
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completed  90%  of  Well  04-01.  The  construction  rig  became  stuck  in  the  mud 
outside  the  gate  to  Site  8. 

Saturday,  December  7,  1985.  Drilling  at  Well  08-01  was  completed  at 
150  feet  and  the  drill  rig  cleaned  to  do  Site  5  (SR - 7 1  Shelter).  After  extracting  the 
construction  rig  from  mud,  construction  of  Well  04-01  was  completed. 

Sunday,  December  8,  1985.  The  drilling  crew  moved  the  rig  to  Site  5 
(SR-71  Shelter)  and  completed  the  hole  at  140  feet.  The  construction  crew  put  the 
screen,  sand  and  bentonite  in  Well  08-01. 

Monday,  December  9,  1985.  After  returning  to  Site  3  (FPTA), 

Well  03-05  was  drilled  to  140  feet.  The  construction  team  grouted  Well  08-01. 
The  drill  cuttings  were  removed  from  Sites  4,  5  and  10. 

Tuesday,  December  10,  1985.  The  drilling  crew  moved  the  rig  from  the 
staging  area  to  Site  10  (Test  Cell  J - 5 8)  and  completed  the  hole  at  100  feet.  The 
construction  rig  installed  Well  05-01. 

Wednesday,  December  11,  1985.  After  pulling  the  rig  off  Well  10-01 
and  preparing  to  move  it  to  Site  1  (West  Ditch),  the  drilling  team  waited  1.5  hours 
for  access.  As  they  finally  proceeded  toward  the  West  Ditch,  the  drill  rig  got  stuck 
on  the  "gravel"  road  and  was  hung  up  for  5.5  hours.  It  proved  impossible  to  get  the 
drill  rig  to  the  site  under  winter  conditions  unless  the  road  was  upgraded.  The 
construction  crew  installed  Well  03-05. 

Thursday,  December  12,  1985.  The  drill  rig  was  returned  to  Woodland, 
California.  The  construction  team  installed  Well  10-01.  The  development  team 
arrived  with  the  packer  and  compressor  to  try  a  new  technique.  No  development 
had  occurred  since  November  25,  1985. 

Friday,  December  13,  1985.  One  man  undertook  development  at 
Well  03-04  using  the  packer  and  compressor  to  airlift  water/sediment.  The  packer 
proved  too  small  for  the  4-inch  casing  and  blew  up  in  use. 
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Monday,  December  16,  1985.  Development  resumed  at  Site  10  (J -58 
Test  Cell)  with  a  larger  packer. 

Tuesday,  December  17,  1985.  Development  of  Well  10-01  was  nearly 
completed.  The  alternative  method  proved  acceptable  but  very  slow. 

Wednesday,  December  18,  1985.  After  completing  the  development  of 
Well  10-01,  the  development  team  moved  to  11-01  (AGE  Maintenance)  and  set  up. 

Thursday,  December  19,  1985.  The  return  hose  on  the  packer  collapsed. 
Rigid  PVC  was  suggested  as  a  replacement.  The  crew  left  Site  11-01,  moved  to 
03-02  (FPTA),  and  began  developing  it  using  rigid  PVC  piping. 

Friday,  December  20,  1985.  A  small  drill  rig  arrived  to  attempt  drilling 
Well  01-01  (West  Ditch).  The  drill  opened  a  hole  to  40  feet  with  a  mud  rotary. 
Development  at  Well  03-02  continued. 

Saturday,  December  21,  1985.  The  drill  rig  at  Well  01-01  got  down  to 
7  5  feet,  but  the  bit  kept  plugging  and  the  hole  continued  to  cave.  Lots  of  sand,  a 
poor  mud  mixture  and  insufficient  settling  time  in  the  mud  pit  added  to  the 
problem.  Development  of  Well  03-01  began. 

Sunday,  December  22,  1985.  At  Well  01-01,  the  drill  rig  was  inoperable 
most  of  day  with  a  leaky  water  swivel;  the  hole  continued  to  collapse.  The  drillers 
returned  late  in  the  day  and  worked  till  late  at  night  extending  the  well  to 
100  feet.  Development  finished  at  Well  03-01  and  began  at  Well  03-05. 

Monday,  December  23,  1985.  Three  hours  were  spent  getting  AFB 
passes.  After  drilling  the  hole  at  01-01  to  140  feet,  the  fuel  pump  on  the  truck 
went  out.  The  hole  at  Well  01-01  collapsed  20  feet  and  the  drill  bit  got  stuck. 
Development  of  Well  03-05  continued. 

Tuesday,  December  24,  1985.  The  drill  crew  returned  to  Site  01-01  at 
4:00  a.m.  and  set  up  a  cyclone  to  remove  sand  from  recirculated  drill  mud.  After 
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redrilling  10  feet,  the  bit  stuck  and  the  hydraulic  line  to  the  drive  head  broke.  A 
berm  was  constructed  around  the  hole  to  stop  infiltration.  The  hole  was  then  filled 
with  thick  mud  and  covered  before  the  crew  went  home  for  Christmas.  The 
development  crew  completed  Well  03-05,  moved  to  Well  11-01  (AGE  Shop)  and 
completed  development  there  also. 

Thursday-Sunday,  December  26,  1985-January  5,  1986.  The  drilling 
contractor  developed  four  wells  by  jet  pumping.  AV  personnel  were  not  on  site. 
Due  to  weather  conditions,  they  did  not  develop  Sites  15  (landfills  Nos.  3  <5c  25)  and 
6  with  this  method,  but  instead  used  bailing  and  pumping. 

Monday,  January  6,  1986.  AV  well  sampling  team  arrived  at  Beale  to 
collect  the  first  round  of  groundwater  samples.  Base  passes  were  obtained  for  the 
entire  team.  Samples  were  collected  from  Wells  04-01,  (Battery  Shop)  11-01, 
(AGE  Maintenance)  10-01  (J-57  Test  Cell)  and  05-01  (SR-71  Shelter).  A  QA  sample 
was  also  collected.  Well  03-03  was  developed  using  the  jet  pumping  method. 

Tuesday,  January  7,  1986.  Groundwater  samples  were  collected  from 
Wells  08-01  (J-57  Test  Cell),  03-02,  03-01  (FPTA),  02-01  (Photo  Wastewater 
Injection  Well),  Radian  Well  No.  4  (Photo  Wastewater  Treatment  Plant),  and  03-05. 
The  development  crew  completed  Well  03-04. 

Wednesday,  January  8,  1986.  The  sampling  team  collected  groundwater 
samples  from  Well  03-03,  Radian  Well  No.  2,  Radian  Weil  No.  3  and  from  7  of  the  9 
base  production  wells.  Radian  Well  No.  1  had  a  development  bailer  in  it  and  two  of 
the  base  production  wells  were  nonfunctional,  so  none  of  these  wells  were  sampled. 
Phenol  samples  were  collected  from  Well  01-01  (West  Drainage)  and  Radian  Well 
No.  4  (Photo  Wastewater  Treatment  Plant),  because  they  had  been  forgotten  on 
January  7.  A  QA  sample  was  also  prepared.  Development  of  Well  13-01  (Landfill 
No.  1)  was  completed. 

Thursday,  January  9,  1986.  The  sampling  team  collected  groundwater 
samples  from  Wells  15-01,  15-02,  15-03,  15-04  (Landfill  No.  3),  03-04  (FPTA)  and 
06-01  (Landfill  No.  2)  and  prepared  a  QA  sample.  Surface  water  samples  from 
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four  locations  at  Site  13  and  Site  17  (Best  Slough)  were  recollected  for  VOC  and 
O&G  analysis.  After  completing  Well  13-02,  the  development  crew  left  the  base. 

Friday,  January  10,  1986.  After  collecting  groundwater  samples  from 
Wells  06-02,  13-01  and  13-02  and  preparing  a  QA  sample,  the  sampling  team  left 
the  base.  The  drilling  subcontractor  remained  on  base  to  finish  the  wells'  surface 
completions. 

Wednesday,  March  26,  1986.  AV's  field  geologist  arrived  at  Beale  AFB 
to  supervise  drilling  of  Well  01-01  (West  Drainage).  The  well  was  drilled  to  90  feet. 

Thursday,  March  27,  1986.  Weil  01-01  was  completed  to  a  depth  of  120 

feet. 


Monday,  April  14,  1986.  The  sampling  crew  arrived  at  Beale  AFB  to 
begin  round  2  of  groundwater  monitoring  well  sampling.  Groundwater  samples 
were  collected  from  Wells  01-01,  03-03,  03-04  and  03-01. 

Tuesday,  April  13,  1986.  The  field  crew  sampled  Wells  03-02,  03-05, 
06-01,  06-02,  15-01,  1  5-02,  15-03  and  15-04. 

Wednesday,  April  16,  1986.  The  sampling  crew  collected  groundwater 
samples  at  Wells  13-01,  13-02,  Radian  Well  No.  1,  02-01,  10-01  (3-52  Test  Cell)  and 
11-01  (AGE  Maintenance).  Surface  water  samples  No.  13-01  through  13-04  were 
taken  from  Hutchinson  Creek.  The  crew  also  took  soil  samples  at  four  locations  at 
Site  10,  each  at  depths  of  0.5  feet  and  1.5  feet. 

Thursday,  April  17,  1986.  The  sampling  crew  took  groundwater 

samples  from  Wells  08  01  (V-57  Test  Cell),  04-01  (Battery  Shop),  01-01  (West 
Drainage),  R2-02,  R2-03  and  R2-04  (Photo  Wastewater  Treatment  Plant).  Three 
surface  water  samples  were  taken  from  Site  1  (West  Drainage)  and  one  from  the 
holding  pond  at  Site  3  (FPTA).  Two  soil  grab  samples  were  taken  from  Site  16  EOD 
for  compositing. 
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Friday,  April  18,  1986.  The  crew  took  groundwater  samples  from 
Well  05-01  (SR-71  Shelter)  and  Base  Production  Wells  2,  3,  k,  5,  6  and  9.  Field 
blanks  were  made  up  for  QA/QC  purposes.  Base  personnel  chose  their  splits  from 
the  second  sampling  of  Well  01-01  and  Well  02-01  (Photo  Wastewater  Injection 
Well). 


D.  Field  Instruments 


During  drilling,  a  gas  alarm  (O^/explosimeter)  was  always  on  site  to 
ensure  that  the  breathing  zone  remained  at  an  acceptable  oxygen  level.  The  drill 
hole  and  drill  cuttings  were  monitored  with  an  organic  vapor  meter  (OVM),  which 
measures  the  presence  of  volatile  organic  contamination.  Once  the  well  was 
drilled,  a  well  sounder  was  used  to  determine  the  depth  at  which  the  water  table 
was  encountered. 

The  Gastech  Protector  Model  1562  portable  gas  alarm  is  a  portable 
instrument  for  detecting  combustible  gas  and  oxygen  deficiency.  It  can  detect  and 
indicate  combustible  gas  concentrations  up  to  the  lower  explosive  limit.  If  gas 
concentration  exceeds  a  preset  level,  it  gives  a  characteristic  audible  signal.  It 
also  analyzes  for  oxygen  over  the  range  of  16  to  22%  and  gives  a  different  signal  if 
oxygen  concentration  drops  below  a  preset  level.  It  detects  combustible  gas  by  a 
diffusion  head  containing  a  catalytic  element.  An  electrochemical  oxygen  cell 
installed  in  the  same  head  with  the  combustible  gas  detector  monitors  the  oxygen 
level. 


The  organic  vapor  meter  used  was  an  Analytical  Instrument 
Development  (AID)  Model  590  OVM.  The  590  is  a  photo-ionization  instrument  that 
uses  a  high-energy,  ultraviolet  radiation  source  to  ionize  a  small  portion  of  the 
sample  introduced  into  the  ionizing  chamber.  Ionization  is  initiated  by  the 
adsorption  of  the  high  energy  photon  by  a  molecule  of  vapor  in  the  ionization 
chamber.  If  the  molecule  has  an  ionization  potential  equal  to  or  less  than  the 
photon  energy  (h  v),  the  molecule  is  ionized,  forming  a  positive  ion  and  an  electron: 
R  +  hv  =  R  +  +  e  .  This  ion  formation  occurs  in  an  electrical  field  between  the 
collector  electrode  and  the  jet  in  the  detector  ionization  chamber.  Ions  and 
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electrons  that  reach  the  electrodes  contribute  to  a  small  ionization  current  that  is 
measured  with  the  electrometer  of  the  instrument.  The  number  of  ions  that  reach 
the  electrodes  will  be  proportional  at  any  given  time  to  the  concentration  of  the 
ionizable  molecules  within  the  detector,  provided  the  linear  range  has  not  been 
exceeded.  The  instrument  used  during  the  project  has  a  10.0  electron  volt  energy 
level,  which  does  not  detect  methane  or  other  very  light  organic  compounds.  The 
OVM  was  checked  and  zeroed  at  the  beginning  of  each  field  day. 

The  Powers  Electric  Company  Well  Sounder  is  a  200-foot  electrical 
cable  probe  used  to  monitor  the  depth  at  which  the  top  of  the  water  table  is 
encountered.  The  end  of  the  cable  holds  two  electrical  probes  connected  by  one 
foot  of  lead  weights.  When  both  probes  are  submerged  in  groundwater,  an 
electrical  current  flows  between  the  profies,  and  the  meter  registers  this  current 
in  milliamperes. 

During  the  groundwater  sampling  phase,  pH  and  conductivity  meters 
were  used  to  characterize  the  sample  water.  After  sampling,  a  filter  was  used  to 
remove  unwanted  particulates  from  the  metals  samples.  To  measure  pH,  AV  used 
an  Orion  Research  Model  211  Digital  pH  meter.  This  meter  has  a  combination 
electrode  probe  to  determine  the  acid  or  basic  properties  of  the  sample  water.  AV 
calibrated  the  system  daily  with  two  buffer  solutions  and  decontaminated  the  probe 
with  deionized  water  after  each  use. 

The  Horizon  Ecology  Company  Type  1840-10  Conductivity  Meter 

measures  total  ionized  substances  in  solution.  It  displays  conductivity  from 

2 

0-20,000  micromhos/cm  in  five  ranges.  The  temperature  compensation  is 
automatically  corrected  to  20°  C  by  a  thermistor  network  internal  to  the  probe, 
which  is  a  self-contained  dip  style  with  tungsten  electrodes.  It  was 
decontaminated  with  deionized  water  after  each  use. 

The  Geotech  2.4  Liter  Barrel  Filter  is  a  pressure  filtration  unit  that 
filters  all  particles  of  sizes  down  to  0.45  microns.  During  filtration,  the  barrel  is 
sealed  and  gradually  pressurized  to  40  psi  with  nitrogen  gas.  Before  reaching  the 
0.45  micron  filter,  the  sample  goes  through  a  fiberglass  prefilter  to  seive  out  any 
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large  particles.  This  instrument  is  washed  and  decontaminated  with  distilled  water 
after  every  use. 

During  the  soil  sampling  phase,  an  organic  vapor  analyzer  was  used  to 
measure  the  presence  of  volatile  organic  contamination.  The  Foxboro  Century 
Model  OVA- 128  GC  Portable  is  a  flame  ionization  detector  sensitive  to  the 
presence  of  organic  vapors  delivered  to  it  by  means  of  diaphragm  pump.  It 
monitors  total  organic  vapors  to  parts-per-million  (ppm)  levels.  The  detector  is 
composed  of  a  hydrogen  delivery  system,  a  sample  delivery  system,  and  an 
electronic  amplification  and  display  system.  In  the  survey  mode,  the  air  sample  is 
delivered  continuously  to  the  detector  chamber.  When  an  organic  vapor  is  exposed 
to  the  hydrogen  flame  via  the  air  flow,  the  molecules  ionize  and  a  current  flows 
between  the  detector  electrodes.  The  current  is  proportional  to  the  concentration 
of  the  vapor  in  the  sample.  Different  compounds  will  ionize  to  varying  extents  in 
the  flame,  thus,  the  meter  response  of  the  OVA  for  a  given  compound  is  expressed 
relative  to  a  methane  standard. 

Converse  Consultants  performed  two  geophysical  surveys: 
( 1)  a  magnetometer  survey,  and  (2)  a  ground-penetrating  radar  survey.  The 
magnetometer  survey  was  conducted  using  an  EG&G  Geometries  G-856  proton 
precession  magnetometer.  This  instrument  measures  the  total  magnetic  field  at  a 
point  by  measuring  the  effects  of  the  field  on  a  proton-rich  hydrocarbon  fluid.  It  is 
able  to  measure  disturbances  in  the  Earth's  local  magnetic  field  caused  by  nearby 
ferrous  metallic  objects  (e.g.,  pipelines,  drums  and  powerlines). 

Subcontractor  Harding  Lawson  Associates  performed  the  GPR  survey 
under  the  direction  of  Converse  using  a  Geophysical  Survey  Systems,  Inc., 
Model  SIR-8  radar.  The  GPR  system  transmits  and  receives  a  signal  through  an 
antenna  towed  along  the  ground  surface.  When  the  downward-traveling  signal 
encounters  a  boundary  between  media  with  different  electrical  properties,  some  of 
the  transmitted  signal  is  reflected  back  to  the  surface,  where  it  is  detected  by  the 
antenna,  amplified,  and  printed  on  a  graphic  recorder.  A  radar  traverse  provides  a 
continuous  graphic  cross  section  of  the  electrical  properties  of  subsurface  soils 
along  the  survey  line.  The  depth  of  investigation  below  the  ground  surface  is  a 
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function  of  the  electrical  properties  of  subsurface  materials  and  the  frequency  of 
the  radar  antenna.  For  this  survey,  an  80  megahertz  antenna  was  used  to  achieve 
maximum  penetration  into  the  landfill  materials.  Line  control  was  provided  by 
measuring  tapes  placed  adjacent  to  survey  lines.  The  approximately  7,700  lineal 
feet  of  GPR  records  obtained  were  evaluated  in  the  office  to  locate  buried  objects 
and  to  estimate  the  thickness  of  the  landfill  cover. 

E.  Quality  Assurance  Program 

To  assure  the  quality  of  the  measurement  data,  a  quality  assurance/ 
quality  control  (QA/QC)  program  for  sampling  and  analysis  was  implemented.  The 
objectives  of  this  program  were: 

o  To  monitor  the  precision  of  the  sampling  program  by  comparing  blind 
field  duplicate  data  with  laboratory  duplicate  QC  data. 

o  To  monitor  the  integrity  of  the  analytical  data.  Blind  quality  control 
samples  were  used  in  order  to  eliminate  the  potential  for  laboratory 
bias. 

o  To  monitor  the  sampling  methods  for  evidence  of  sample  contamination 
through  the  use  of  field  blanks. 

o  To  identify  and  minimize  sources  of  error  in  the  sampling  program. 

A  key  element  of  the  QA/QC  program  was  to  establish  routine  quality 
control  procedures  not  only  at  the  instrumental  analytical  methods  level,  but  also 
at  the  field  sampling  level.  Sampling  error  can  impact  measurement  data 
significantly,  especially  nonhomogeneous  media  such  as  soil,  while  analytical  errors 
may  account  for  a  negligibly  small  portion  of  the  total  variance. 


1.  Field  Sampling  Quality  Assurance 

The  field  sampling  program  was  carefully  planned  and  executed. 
The  field  sampling  personnel  followed  specific  procedures  throughout  the  sampling 
program  to  ensure  consistency  and  minimize  error.  For  the  soil  and  groundwater 
sampling  program,  the  following  steps  were  taken  to  assure  reliability: 

o  Well  purging:  All  well-purging  equipment  was  kept  scrupulously 
clean,  including  rinsing  with  drinking  quality  water  between  use  at 
different  wells. 

o  Decontamination:  Ail  sampling  equipment  (stainless  steel  bailer, 
stainless  steel  bucket  and  funnel,  pressure  filtering  apparatus,  soil 
sampler)  was  thoroughly  and  consistently  decontaminated  between 
use  at  different  wells. 

o  Sample  containers:  All  sample  bottles  were  cleaned  to  EPA 
protocols  by  the  supplier  and  had  Teflon-lined  caps.  Soil  sampling 
rings  were  stainless  steel,  cut  without  oil. 

o  Sample  preservatives:  Preservatives  were  American  Chemical 
Society  certified  reagent  grade  or  better.  Nitric  acid  for  metals 
samples  was  analyzed  spectral  grade. 

o  Sample  integrity:  Sampling  team  personnel  wore  latex  surgeon's 
gloves  during  sampling. 

o  Field  duplicates:  Ten  percent  of  the  samples  were  split  in  the 
field  and  submitted  as  blind  duplicate  quality  control  samples  to 
monitor  overall  precision. 

o  Field  blanks:  For  the  groundwater  sampling  program,  one  blind 
field  blank  was  submitted  to  the  laboratory  per  sampling  round.  It 
was  prepared  with  purified,  pre-analyzed  water.  The  blank  water 
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was  transferred  to  the  stainless  steel  sampling  bailer,  which  was 
rinsed  twice,  then  sampled  for  (VOCs).  The  bucket  was  then  filled 
using  the  bailer  to  sample  for  the  remaining  parameters.  Samples 
requiring  metals  analysis  were  filtered  through  a  0.45  pm 
membrane  and  prefilter  with  the  pressure  filtration  apparatus. 
Blank  samples  were  preserved  in  the  same  manner  as  groundwater 
samples. 

o  Field  Measurements:  Conductivity  and  pH  meters  were  calibrated 
at  least  once  daily.  Calibrations  were  checked  periodically  during 
the  course  of  the  sampling  day  with  Standards  traceable  to  the 
National  Bureau  of  Standards  (NBS),  and  instruments  recalibrated 
if  necessary.  Groundwater  temperature  was  measured  with  NBS 
specification  thermometers,  accurate  to  0.1  °  C. 

o  Field  Observations:  Thorough  observations  of  each  sampled  well 
and  soil  boring  were  entered  in  a  field  logbook  for  later 
comparison  with  laboratory  results. 

o  Sample  storage  and  shipping:  Samples  were  placed  on  ice  in 
insulated  coolers  immediately  after  collection  and  were  kept  at 
approximately  4°C  during  shipment. 

o  Chain-of-custody:  Sample  custody  was  maintained  by  the 

sampling  team  until  shipment.  Chain-of-custody  forms 
documenting  sample  identification,  date  sampled,  analyses 
required,  sampling  team  members'  names,  signatures  and  shipping 
time  and  date  were  included  in  each  sample  shipment. 
Transported  coolers  were  securely  taped  closed  with  strapping 
tape  for  shipment. 
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2. 


Laboratory  Quality  Assurance 


The  Acurex  laboratory  maintains  an  overall  Quality  Assurance 
Plan,  which  is  included  as  Appendix  F,  as  well  as  method-specific  quality  control 
procedures.  In  April  1986,  an  AeroVironrnent  audit  team  conducted  a  system  audit 
of  the  Acurex  laboratory  in  Mountain  View,  California.  The  goals  of  the  audit 
were: 

o  To  evaluate  the  laboratory's  methods  and  procedures  relating  to 
the  analysis  of  Air  Force  IRP  samples  to  ensure  resulting  data 
were  true  and  valid. 

o  To  identify  areas  that  could  be  improved  and  to  recommend 
measures  to  improve  the  quality  of  data  for  IRP  samples. 

o  To  maintain  and  improve  the  exchange  of  information  and  ideas 
between  Acurex  and  AeroVironrnent  to  assure  a  better  product  to 
the  Air  Force. 

F.  RELIABILITY  OF  SAMPLING 

The  field  sampling  program  at  Beale  AFB  included  many  procedures  to 
assure  that  the  resulting  analytical  data  were  valid.  These  procedures  are 
described  below. 


1.  Soil  Sampling  Reliability 

Soil  and  sediment  samples  were  collected  using  stainless  steel 
cylinders,  or  "rings,"  measuring  2.5  inches  in  diameter  and  6  inches  in  length.  The 
rings  were  used  as  inserts  for  both  the  drill’s  split-spoon  sampler  and  the  hand- 
auger  sampler.  This  method  of  soil  sampling  minimizes  cross-contamination, 
sample  mishandling  and  loss  of  volatile  compounds. 
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Procedurally,  the  integrity  of  the  soil  samples  was  assured  by 

several  factors: 

o  Most  of  the  sample  rings  used  were  new.  Before  use,  they  were 
wiped  with  lint-free  tissue.  Reused  rings  were  washed  with 
laboratory-grade  detergent  and  rinsed  thoroughly  with  hot 
drinking-quality  water  before  reuse. 

o  Sample  ends  were  covered  with  aluminum  foil,  then  capped  with 
plastic  caps  to  prevent  intrusion  of  organics  into  or  adsorption  of 
organics  out  of  the  sample. 

o  After  sealing,  logging  and  labeling,  samples  were  immediately 
placed  on  ice  insulated  coolers.  The  laboratory  received  them 
within  16  hours  of  shipment. 

o  Between  samples,  the  sampler  was  thoroughly  decontaminated. 

o  Soil  composites  were  sent  to  the  laboratory  as  discrete  samples 

and  were  not  composited  in  the  field.  The  laboratory  composited 
the  samples  under  controlled  conditions  to  minimize  the  loss  of 
VOCs  or  contamination  of  the  sample. 

o  At  the  laboratory,  the  analyst  removed  and  discarded 
approximately  one  inch  of  the  soil  from  each  end  of  the  sample 
ring  prior  to  subsampling  for  analysis.  This  practice  ensures  that 
if  samples  were  not  sealed  properly,  only  the  unaffected  portion 
of  the  sample  is  analyzed. 

2.  Groundwater  and  Surface  Water  Sampling  Reliability 

In  groundwater  sampling  for  sensitive  analytical  parameters  such 
as  VOCs  and  heavy  metals,  it  is  important  that  the  methodology  not  alter  the 
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composition  of  the  sample  chemically  or  physically.  The  following  factors  impact 
sample  integrity: 

o  The  adsorption  of  materials  from  or  the  leaching  of 
materials  into  the  sample  by  the  sampling  equipment. 

o  A  change  in  the  pH  state  or  the  reduction  or  oxidation 
potential  of  the  sample,  which  could  precipitate  dissolved 
minerals. 

o  Degassing  of  VOCs  from  the  sample  as  a  result  of  aeration 
or  pressure  drops. 

The  stainless  steel  and  Teflon  construction  of  the  sample  bailer  and  transfer  bucket 
minimizes  the  potential  for  adsorption  of  organics  and  for  the  introduction  of 
contaminants  into  the  sample.  All  sampling  personnel  coming  into  contact  with  the 
sample  wore  disposable  latex  gloves  to  prevent  direct  sample  contact.  Preparation 
of  the  bailer,  bucket  and  funnel  included  rinsing  them  with  two  bailer  volumes  of 
water  from  the  well  prior  to  sample  collection. 

Several  wells  were  sampled  for  heavy  metals.  To  minimize 
oxidation  and  precipitation,  the  sample  was  handled  gently  to  avoid  aerating  the 
sample  by  splashing.  Purified  nitrogen  was  used  during  filtration  to  prevent 
oxidation.  Samples  were  filtered  d'rectly  into  high-density  polyethylene  bottles 
and  immediately  acidified. 

The  potential  for  degassing  volatile  organics  during  liquid  sample 
collection  with  a  bailer  can  be  relatively  high.  To  minimize  this  potential,  the 
bailer  was  lowered  into  the  well  gently  to  prevent  agitation,  and  VO C  samples  were 
taken  from  the  first  bailer  by  gently  pouring  them  into  40-ml  vials. 

Surface  water  samples  were  collected  by  immersing  sample 
bottles  approximately  6  inches  below  the  surface  of  the  water  to  be  sampled.  This 
eliminated  intermediate  sample  vessels  and  sample  transfers.  Because  heavy  metal 
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transport  in  surface  water  occurs  by  adsorption  of  contaminants  onto  suspended 
particulates,  samples  to  be  analyzed  for  metals  were  not  filtered. 

3.  Field  Quality  Assurance  Data 

Overall,  the  quality  of  the  field  data  package  is  good  based  on 
precision  and  accuracy  of  QA  analyses.  Field  blanks  for  water  samples  and 
duplicates  of  water  and  soil  samples  were  prepared  by  the  sampling  team  in  the 
field,  then  submitted  blind  to  the  laboratory.  The  selection  of  groundwater  and 
surface  water  duplicates  for  the  first  sampling  round  was  based  upon  suspected 
contamination  and  field  observation,  at  a  rate  of  10%  of  the  total  number  of 
samples  collected.  For  the  second  round,  field  duplicates  were  selected  to  include 
samples  known  to  be  contaminated,  based  upon  the  first  round  results,  in  order  to 
evaluate  precision  at  levels  above  the  level  of  quantification,  which  is  typically 
five  to  ten  times  the  detection  limit. 

Field  soil  boring  duplicates  were  not  "true"  replicates?  they  were 
taken  directly  above  the  corresponding  sample  in  the  sampling  barrel.  Since  soil 
contamination  is  often  distributed  unevenly  throughout  the  soil,  the  results  should 
not  be  expected  to  be  identical.  Hand  auger  duplicates  were  taken  side-by-side 
within  a  few  inches  of  each  other. 


Table  III-4  gives  the  field  quality  control  data  compiled  during  the 
Beale  AFB  field  program.  These  data  are  discussed  below. 

a.  Volatile  Organic  Compounds,  EPA  Methods  601/602 


Most  of  the  "601/602"  paired  field  duplicate  results  are  less  than 
ten  times  the  method  detection  limit;  at  these  levels,  the  precision  is  not  as  good 
as  at  higher  concentrations.  The  precision,  expressed  as  relative  percent 


difference  (RPD),  is  calculated 


RPD 


using  the  following  equation: 
x  100%. 


where  X ^  and  are  paired  duplicate  values. 
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Precision  for  VOCs  was  difficult  to  assess  because  of  the  limited 
QA/QC  data  for  samples  having  VOC  concentrations  above  the  Level  of 
Quantification  (LOQ).  A  field  duplicate  of  groundwater  sample  13-02-G2  showed 
good  correlation  for  TCE  with  an  RPD  of  3.5%,  a  sample  significantly  above  the 
LOQ  for  TCE.  RPDs  for  ethylbenzene  and  toluene  in  soil  and  water  split  samples 
ranges  from  i9%-46%  tor  levels  above  the  LOQ.  This  precision  is  acceptable, 
though  insufficient  data  is  available  to  assess  the  precision  for  all  analyses 
accurately. 

Certain  compounds  detected  in  the  groundwater  and  soil  samples 
are  normal  laboratory  background  contaminants,  including  methylene  chloride  and 
ethylbenzene.  Precision  for  these  compounds  is  poor  for  field  duplicates  (up  to 
133%  RPD  for  methylene  chloride);  this  lack  of  reproducibility  is  not  attributable 
to  sampling  error. 

Laboratory  precision  based  upon  laboratory  duplicates  is 
comparable  to  field  duplicates.  Again,  the  duplicate  data  is  inconclusive  due  to  the 
low  levels  of  analytes  in  the  samples. 

The  water  sample  field  blanks  analyzed  by  EPA  Methods  601  and 
602  indicate  no  significant  levels  of  sample  contamination.  Comparison  of  field 
and  laboratory  blanks  shows  more  contaminants  in  the  field  blanks  than  in  the 
laboratory  blanks.  Aside  from  methylene  chloride,  which  is  ubiquitous  in  the 
laboratory,  chloroform,  1,1,1-trichloroethane  and  trichloroethylene  were  present 
at  low  levels  in  both  the  field  and  laboratory  blanks.  Levels  detected  in  blanks  are 
well  below  the  LOQ,  i.e.,  the  level  considered  significant.  Based  upon  this 
comparison  of  field  and  laboratory  blank  data,  no  significant  field-induced  VOC 
contamination  has  occurred. 

Samples  collected  from  several  monitoring  wells  during  the  first 
round  of  groundwater  sampling  had  elevated  concentrations  of  toluene  --  up  to 
16  ug/1.  Concentrations  did  not  appear  in  samples  from  the  second  round.  Field 
documentation  indicates  all  wells  with  elevated  toluene  levels  had  been  evacuated 
by  pumping,  while  the  remainder  of  the  wells  were  evacuated  by  hand  bailing.  The 
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source  of  contamination  was  identified  as  the  electrical  tape  securing  the  pump's 
power  cord  to  the  PVC  discharge  pipe.  The  tape  never  came  into  direct  contact 
with  the  groundwater;  however,  water  from  the  discharge  pipe  may  have  run  down 
the  length  of  the  pipe  when  the  pump  was  removed  from  the  well,  causing 
contamination.  The  field  sampling  team  had  prepared  a  sample  with  a  two-inch 
section  of  the  electrical  tape  and  puri tier!  water  in  a  VOC  viai  to  determine 
whether  the  tape  would,  under  worst-case  conditions,  affect  the  sample.  No 
Method  601  compounds  were  detected,  but  a  high  level  of  toluene  was  found.  The 
use  of  electrical  tape  was  discontinued  for  the  second  round  of  sampling,  and 
toluene  was  not  detected  in  any  further  samples. 

b.  Oil  &  Grease  (O&G),  Petroleum  HC 

Most  of  the  soil  oil  <5c  grease  (O&G)  duplicates  were  below  the 
limit  of  detection.  However,  duplicate  pairs  with  O&G  levels  above  detection 
showed  inconsistent  precision,  ranging  from  0.0%  RPD  to  164%  RPD.  The  extreme 
paired  values  were  4000  pg/g  and  400  pg/g.  Reanalysis  by  the  laboratory  yielded 
similar  results.  This  disparity  is  most  likely  due  to  the  inhomogeneity  of  the 
contamination  in  the  soil.  Laboratory  soil  O&G  duplicates  showed  better  precision, 
which  is  to  be  expected  as  the  duplicate  is  taken  from  the  same  sample  container. 
Overall,  the  field  QA/QC  duplicates  confirmed  the  presence  of  0<5cG 
contamination. 


Water  OicG  duplicates  also  showed  some  variation:  precision 
ranged  from  5%  to  173%  RPD.  Laboratory  duplicate  data  was  limited;  the  entire 
contents  of  a  one-liter  sample  bottle  were  used  in  the  analysis.  However,  the 
single  laboratory  duplicate  had  an  RPD  of  139%,  indicating  the  variance  may  be 
laboratory  and/or  sampling  error.  Most  of  the  samples  had  very  low  levels  of  O&G, 
thus  the  significance  of  the  variation  is  considered  to  be  minimal.  Field  water 
blank  samples  showed  detectable  levels  of  O&G,  to  a  maximum  of  3.6  mg/1  for  the 
first  sampling  round.  This  level  is  higher  than  many  of  the  reported  sample  values 
and  may  indicate  field-induced  contamination.  Laboratory  blank  samples  reported 
detectable  levels  of  O&G,  but  at  much  lower  concentrations. 
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c.  Total  Phenolics 

Field  QA/QC  data  indicate  that  the  total  phenolics  results  are  of 
poor  quality.  Precision  ranges  from  43%  to  133%  RPD.  Even  at  relatively  high 
contamination,  such  as  the  paired  resuits  SO  ug/i  and  30  ug/'i  for  samples 
BP-09-G1,  the  data  are  not  reproducible.  Field  water  blank  samples  and  reported 
total  phenolics  values  of  17  yg/1  and  9  yg/1  for  the  two  sampling  rounds  indicate 
sample  contamination.  Given  the  inconsistency  of  the  total  phenolics  data  from 
the  water  samples,  concentrations  were  not  considered  significant  unless  the 
values  were  above  20  ug/1  for  both  rounds  of  groundwater  and  surface  water 
samples.  Field  duplicate  results  for  soil  were  below  detection,  therefore  precision 
could  not  be  determined.  However,  no  soil  samples  showed  significantly  elevated 
levels  of  total  phenolics. 

d.  Metals 

Limited  field  duplicate  data  above  the  LOQ  were  available  for 
metals.  Precision  was  relatively  good  for  lead  and  chromium  and  slightly  poorer 
for  barium,  though  none  of  the  concentrations  were  significantly  elevated  above 
environmental  background.  Field  blanks  showed  no  sample  contamination. 

e.  Pesticide/Herbicides  (SM  509  A&B) 

Lindane  was  detected  in  two  of  the  field  master  duplicate 
samples,  with  acceptable  reproducibility  for  the  low  levels  found.  No  other 
detectable  levels  of  pesticides  or  herbicides  were  found  in  the  field  duplicates  or 
blanks. 


f.  Base/Neutrals  and  Acid  Extractables  (EPA  625) 

Bis  (2-ethylhexyl)  penthaiate  was  detected  in  most  of  the  soil  and 
water  samples  at  levels  below  normal  laboratory  background.  Phenol  was  detected 
in  the  first  round  groundwater  field  blank  at  4yg/l,  which  is  significant  since  the 
DOHS  action  level  for  phenol  is  1  yg/1.  Phenol  was  detected  in  several  wells,  but 
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the  results  are  not  conclusive  due  to  the  analytical  method's  high  method  detection 
limit  (2  Ug/1)  and  the  blank  contamination.  Further  sampling  and  analysis  is 
recommended,  using  an  analytical  method  more  sensitive  to  phenol  (e.g.,  EPA  608). 

g.  PCBs 

No  PCBs  were  detected  in  the  field  soil  duplicate  samples.  A 
laboratory  duplicate  of  a  PCB-contaminated  sample  from  Site  14  had  paired  results 
of  5.3  and  7.4  pg/g,  showing  good  reproducibility. 

5.  Summary 

Due  to  the  limited  amount  of  field  duplicate  data  for  samples 
having  elevated  levels  of  analytes,  field  precision  was  difficult  to  determine  for 
many  parameters.  However,  results  for  total  phenolics  (EPA  420.1),  oil  <3c  grease 
(413.2)  and  phenol  (EPA  625)  in  field  duplicates  or  field  blanks  indicated  that  the 
sample  results  for  those  parameters  should  not  be  interpreted  as  accurate 
quantifications,  but  as  indicators  to  identify  the  presence  of  these  compounds. 
Otherwise,  the  data  package  was  satisfactory  in  qualifying  and  quantifying  the 
analytes  of  interest  for  this  investigation. 


III-51 


IV.  DISCUSSION  OF  RESULTS  AND  SIGNIFICANCE  OF  FINDINGS 


A.  Discussion  of  Results 


i  r' . i  . 

1.  UCUlUg) 

Beale  AFB  is  on  the  eastern  edge  of  the  Sacramento  Valley.  The 
terrain  ranges  from  relatively  flat  floodplains  in  the  west  to  the  foothills  of  the 
Sierra  Nevada  .Mountains  in  the  east.  The  formations  encountered  during  the 
drilling  program  were  deposited  as  outwash  from  streams  that  originated  in  the 
mountains  to  the  east.  They  dip  gently  toward  the  center  of  the  valley  to  the  west. 

Three  cross-sections  have  been  generated  from  the  drilling  data 
to  illustrate  the  stratigraphy  found  beneath  the  base.  Figure  IV - 1  shows  the 
locations  of  the  three  sections  drawn  for  Beale  AFB.  Figures  IV-2,  3,  and  4  are  the 
cross-sections  themselves,  which  were  drawn  using  information  from  the  well  logs 
included  in  Appendix  E. 

The  Victor  Formation  (mapped  as  Qv  on  the  geologic  cross- 
sections)  is  uppermost.  It  is  unconsolidated  conglomerate  with  variable  amounts  of 
clays,  silts,  sands,  and  gravels.  Generally,  it  is  found  as  silty  sands  and  gravels 
with  occasional  clay  or  gravelly  clay  zones.  The  Victor  Formation  was  found  in 
the  northwest  area  of  the  base  near  the  flightline.  It  appears  to  pinch  out  south  of 
the  runway  and  was  not  found  in  well  borings  near  Landfill  No.  1  in  the  southwest 
corner  of  the  base.  The  formation  thickens  to  the  west  and  has  been  mapped  over 
large  areas  to  the  west  and  southwest  of  the  base  (USGS,  1980).  In  many  areas,  it 
is  known  to  develop  a  hardpan  two  to  three  feet  below  the  surface.  This  hardpan 
layer,  if  it  has  not  been  breached  by  trenching,  inhibits  infiltration  from  the 
surface. 


The  Laguna  Formation  (Qtl)  is  found  directly  below  the  Victor 
Formation  and  may  be  up  to  12  feet  thick.  Where  the  Victor  is  absent,  the  Laguna 
is  the  uppermost  formation  encountered.  The  Laguna  is  a  heterogeneous  mixture 
of  interbedded  sands,  clays,  clayey  sands  and  gravels.  The  matrix  material  is  clay 
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to  sand  with  occasional  cementation;  gravel  is  generally  in  small  stringers.  An 
exception  to  the  general  rule  is  found  near  Site  15  (Landfill  No.  3),  which  is  near 
the  eastern  edge  of  the  Laguna  Formation.  There,  a  thick  gravel  sequence  known 
as  the  Arroyo  Seco  Gravels  is  included  near  the  top  of  the  Laguna.  It  consists  of 
pebble-  to  cobble-size  gravel  with  medium  to  very  coarse  sand.  Occasional  zones 
of  cemented  sands  are  found  with  the  gravels. 

Beneath  the  Laguna  Formation  lies  the  Laguna-Mehrten 
Transition  Zone  (Ptm),  which  has  been  mapped  as  either  the  top  of  the  Mehrten  or 
the  bottom  of  the  Laguna.  It  is  a  very  coarse  sand  to  gravel  section  with  little  or 
no  silt  and  may  be  up  to  40  feet  thick.  The  transition  zone  was  found  in  all  of  our 
well  borings  in  the  south  of  the  base  and  in  many  of  the  f  1  ightl ir  e  area  wells.  It 
was  not  found  in  any  of  the  fire  training  area  (Site  3)  wells  or  at  the  0-57  Test  Cell 
(Site  S);  at  these  sites  the  Laguna  Formation  sits  directly  on  the  Mehrten. 

The  Mehrten  Formation  (Pv),  lies  below  either  the  transition  zone 
or  the  Laguna  Formation,  depending  on  the  site.  It  is  characterized  by  dark 
volcanic  angular  gravels,  sands,  mudflows  and  clays.  The  uppermost  unit  is  a  clay 
derived  from  weathered  volcanic  fragments.  Remnant  structures  are  preserved  in 
the  clay,  giving  it  a  mottled  appearance.  This  clay  unit  is  at  least  40  feet  thick,  as 
w'as  determined  by  sinking  Well  03-01  that  far  into  the  clay  before  drilling  was 
ended.  The  Mehrten  Formation  is  highly  permeable  in  some  areas  and  yields  large 
quantities  of  water  to  deep  wells. 

2.  Groundwater 

During  the  field  program,  20  groundwater  monitoring  wells  were 
installed.  These  were  screened  in  the  first  water-bearing  zone  encountered  (water 
table  aquifer).  The  water  table  is  generally  found  in  either  the  Laguna  Formation 
or  in  the  Laguna-Mehrten  transition  zone  on  base,  but  the  Victor  Formation  is  also 
an  important  source  of  water  in  areas  to  the  west  of  the  base.  After  all  the  wells 
were  completed,  measuring  points  were  surveyed  to  an  accuracy  of  •_ 0 . 0 1  feet 
above  mean  sea  level  (M5L)  by  a  California-licensed  land  surveyor.  Lateral 
location  was  determined  to  an  accuracy  of  ■fl  foot.  This  information  is  presented 
in  Table  IV - 1 . 
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TABLE  IV- L 

Monitoring  Well  Locations 


Drill  Hole  No. 

Northing^  *  ^ 

Easting^ 1  * 

Elevation^ 

(ft) 

Well 

1-01 

537,638.16 

2,158,368.49 

93.77 

Well 

2-01 

517,646.23 

2,161 .485.47 

87.88 

Well 

3-01 

532,840.06 

2,165.054.20 

114.17 

Well 

3-02 

532,487.77 

2.165,062.33 

108.45 

Well 

3-03 

532,240.78 

2. 164,323.61 

102.35 

Well 

3-04 

532,467. 15 

2.164,281.03 

106.65 

Well 

3-05 

532,750.86 

2,164,081.13 

105.48 

Well 

4-01 

540.292.25 

2,161 ,867.39 

118.25 

Well 

5-01 

533,957.53 

2.160.656.55 

108.38 

Well 

6-01 

521  ,695.5  3 

2.171,141.19 

100.63 

Well 

6-02 

520,912.76 

2.170.819.96 

99.46 

Well 

3-01 

543,459.38 

2. 160.629.44 

1 55.09 

Well 

10-01 

539,825.67 

2. 164,943.09 

140.46 

Well 

t  »  r  i 
‘  »  ’  J  i 

541  ,639.63 

2,161 .238.20 

124.39 

Well 

1  3-01 

513,694.57 

2. 162,556.24 

91 . 46 

Well 

1  3-02 

513. 446. 25 

2.i62,723.65 

90.4  3 

Well 

15-01 

522,541 .45 

2. 179.046.90 

170.49 

W  ell 

1  5-02 

522,545.13 

2 , i ’5 ,S55 . 49 

; 35. ’o 

Well 

1  5-0  3 

521 .816.66 

2.175,339. 30 

;  36.  30 

Well 

1  5-04 

521  .265.07 

2. ; "6. i 14.02 

1^1 

'  Based  on  California  state  plane  t  oordmate  s.ster  ,  Zone  Z.  Northing  and  East.rg 
v  Ji  les  give  the  position  of  a  point  in  this  s>sten,. 

<2) 

Eie/ation  of  measuring  point  m  feet  above  mean  sea  ie/«*l. 

Note;  These  wells  are  tied  to  Beale  \FR  existing  .  ontr  il  po.nt(s)  provided  bv  base 
Ci/il  Engineering,  without  an>  atternpt  to  v**rifr  the  ■  ontrol  point.  Surve.ing  wa, 
performed  h>  Mr.  William  Dona  van  of  Silver  (  ,t  .  .  Nevada.  aiifor^iJ  PLS  No. 
5  334. 


Once  the  measuring  points  were  established,  accurate  static 
water  levels  were  measured  in  April  1936  and  a  groundwater  contour  map  of  the 
water  table  was  generated  (see  Table  IV - 2  and  Figure  IV-5).  Flow  in  the  water 
table  aquifer  is  controlled  regionally  by  a  large  pumping  depression  south  and  west 
of  the  base.  Locally,  it  is  affected  by  the  change  in  topography  where  hilly  upland 
areas  change  into  floodplains,  as  is  found  in  the  fire  training  area  and  where 
Hutchinson  Creek  drains  the  foothills.  Water  levels  were  measured  again  in 
October  1936  to  provide  data  on  groundwater  levels  and  flow  near  the  end  of  the 
dry  season.  The  October  water  levels  have  been  plotted  as  a  contour  map  and  are 
shown  in  Figure  IV - 6 . 

Measuring  points  for  the  wells  were  defined  as  the  top  of  the 
protecti/e  outside  casing,  at  the  lunge  for  above  ground  completions,  and  the  metal 
run  of  the  Christie  box  for  flush-mount  completions.  Figure  III- 1  shows  these 
measuring  points. 

3.  Geophysical  Data 

Site  13  (Landfill  \o.  1)  was  in/estigated  using  magnetometer  and 
gro  in d -penetrating-radar  techniques.  This  survey  showed  that  at  one  point  the  fill 
mater, al  extended  to  within  50  feet  to  Hutchinson  Creek,  which  was  closer  than 
expei  ted.  It  also  identified  areas  where  metallic  objects  are  buried;  I  wever,  none 
•  >f  these  ,re  considered  significant  because  of  typical  landfill  metal  content. 

Soil  Sampling  Results 

The  results  of  the  analyses  performed  on  soil  samples  indicate 
fat  ,oi,  ■  out  ami  nation  has  <>«  <  irred  at  >everui  sites.  This  section  presents  results 
*r  >m  the  malvsis  of  101!  ooring,  bottom  sediment,  hand-auger  and  grab  samples. 
Jater  results  are  disi  issed  separate]  ,  m  the  next  section. 

In  determining  the  significance  of  the  analytical  results, 
).i  i-.gr  run  :  were  est  abl .  shed  jor  each  analytical  parameter.  These  levels 

were  ise  d  I  ir  ■  on]  jun  v)n  to  li  f  f  e  r  en  1 1  a  t  e  between  actual  e/idence  of 
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TARLE  IV - 2.  Water  level  information 
(All  data  presented  in  feet) 
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(1)  Measuring  point  for  flush  mount  wells  was  ground  surface,  and  for  above-ground  completions  was  the  top  of  the  outer 
casing  (see  Figure  III  -  1 ). 

(2)  Depth  from  measuring  point  to  static  water  level. 

(3)  Elevation  of  water  as  feet  above  mean  sea  level. 


Groundwater  monitoring  well  with  groundwater 
elevation  in  feet  above  sea  level 


Groundwater  Elevation  and 
Flow  Patterns  April  1986 
Beale  Air  Force  Base 


Beale  Air  Force  Base 


contamination  and  insignificant  values.  Background  levels  were  established  based 
upon  one  or  more  of  the  following  factors; 

Method  detection  limits  (MDL)  and  levels  of  quantification  (LOQ). 

Laboratory  background  levels  observed  in  method  blank  samples. 

A  memo  dated  February  1985  from  T.  Thomas  of  OEHL  at  Brooks 
AFB  listing  background  levels  of  oil  and  grease,  TOC,  phenolics, 
lead,  VOCs,  vinyl  chloride,  total  organic  halogens  (TOX),  and 
organochlorine  pesticides  for  Air  Force  installations,  based  upon 
OEHL's  experience. 

Naturally  occurring  background  levels  which  were  observed 
normally  distributed  throughout  the  entire  sample  set. 

The  established  background  levels  are  listed  below  by  parameter: 

Oil  Jc  Grease  (O&G)  -  Levels  greater  than  the  100  Ug/g  method 
detection  limit  (MDL)  were  considered  above  background. 

Lead  -  Levels  greater  than  40  Ug/g  were  considered  above 
background. 

Other  Metals  -  Levels  of  arsenic  (As),  barium  (Ba),  cadmium  (Cd), 
chromium  (Cr),  lead  (Pb),  mercury  (Hg),  selenium  (Se),  and  silver 
(Ag)  were  evaluated  in  accordance  with  the  methods  of  the 
California  Regional  Water  Qua'ity  Control  Board,  Central  Valley 
Region,  as  expressed  in  "Waste  Classification  and  Cleanup  Level 
Determination"  (November  12,  1985),  pg.  69. 

Volatile  Organic  Compounds  (VOC)  -  Methylene  chloride,  a 
common  laboratory  contaminant,  was  detected  in  almost  all  soil 
samples  analyzed  for  EPA  601  compounds.  Ethylbenzene  was  a 


fV-17 


periodic  laboratory  contaminant  in  the  EPA  602  analysis.  These 
contaminants  were  identified  by  their  presence  in  method  blank 
samples.  Therefore,  elevated  levels  of  these  two  chemicals  were 
not  considered  significant  (ethylbenzene,  a  gasoline  component, 
was  considered  significant  when  reported  in  conjunction  with 
elevated  levels  of  other  volatile  aromatics).  Other  volatile 
organics  detected  at  levels  greater  than  1  pg/g  were  considered 
above  background. 

Phenolics  -  Levels  greater  than  25  pg/g  were  considered  above 
background. 

Pesticides  -  Levels  greater  than  1  Pg/g  were  considered  above 
background. 

The  significance  of  findings  is  also  impacted  by  regulatory 
guidelines  for  "acceptable"  levels  of  contamination.  For  domestic  water  supplies, 
including  groundwater,  the  California  Department  of  Health  Services  (DOHS) 
establishes  action  levels  for  specific  organic  and  inorganic  compounds  of  concern. 
Drinking  water  standards  are  also  established  at  the  federal  level  by  the 
Environmental  Protection  Agency  (EPA)  as  recommended  maximum  contaminant 
levels  (RMCLs).  The  RMCLs  were  adopted  for  use  in  California  by  DOHS. 

There  are  fewer  clear-cut  standards,  however,  for  soil 
contamination.  The  DOHS  regulations  for  classifying  wastes  as  "hazardous"  and 
"restricted  hazardous"  apply  only  to  heavily  contaminated  soils  which  would  meet 
hazard  criteria  in  four  areas:  toxicity,  ignitability,  reactivity  and  corrosivity.  The 
toxicity  criteria  establish  soluble  threshold  limit  values  (STLCs)  and  total  threshold 
limit  values  (TTLCs)  for  hazardous  wastes  which  are  presented  in  Table  I V - 3 .  In 
further  discussions,  whenever  possible,  soil  sample  results  from  Beale  will  be 
compared  with  STLCs  and  TTLCs. 

Levels  of  contamination  that  do  not  meet  the  DOHS  definition  of 
a  hazardous  waste,  but  that  still  pose  a  potential  threat  to  water  quality  define  a 
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TABLE  IV -3.  Soil  comparison  criteria. 


STLC  and  TTLC  Standards  for 
Inorganic  Constituents  of  Hazardous  Waste 


STLC  TTLC 

(mg/l  in  (wet  weight 


Substance 

extract) 

mg/kg  waste) 

Antimony  and/or  antimony  compounds 

15 

500 

Arsenic  and/or  arsenic  compounds 

5.0 

500 

Asbestos 

-  - 

1.0  Z 

Barium  and/or  barium  compounds 
(excluding  barite) 

100 

10,000 

Beryllium  and/or  beryllium  compounds 

0.75 

75 

Cadmium  and/or  cadmium  conpounds 

1.0 

100 

Chromium  (VI)  compounds 

5 

500 

Chromium  and/or  chromium  (III)  compounds 

560 

2,500 

Cobalt  and/or  cobalt  compounds 

80 

8,000 

Copper  and/or  copper  compounds 

25 

2.500 

Fluoride  salts 

180 

18,000 

Lead  and/or  lead  compounds  (inorganic) 

5.0 

1,000 

Mercury  and/or  mercury  compounds 

0.2 

20 

Molybdenum  and/or  molybdenum  compounds 

350 

3,500 

Nickel  and/or  nickel  compounds 

20 

2.000 

Selenium  and/or  selenium  compounds 

1.0 

100 

Silver  and/or  silver  compounds 

5 

500 

Thallium  and/or  thallium  compounds 

7.0 

700 

Vanadium  and/or  vanadium  compounds 

2<i 

2 .  M00 

Zinc  and/or  zinc  compounds 

250 

5,000 
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TABLE  IV -3.  (con't) 


STIC  and  TTLC  Standards  for 
Organic  Constituents  of  Hazardous  Waste 


Substance 


STLC  TTLC 

(mg/l  in  (wet  weight 
extract)  mg/kg  waste) 


Aldrin  0.1*1  l.A 

Chlordane  0.25  2.5 

DDT.  DDE,  DDD  0.1  1.0 

2.*i-Dichlorophenoxyacetic  acid  10  100 

Dieldrin  0.8  8.0 

Dioxin  (2.3.7.8-TCDD)  0.001  0.01 

Endrin  0.02  0.2 

Heptachlor  D.k7  *1.7 

Kepone  2.1  21 

Lead  compounds,  organic  -  -  13 

Lindane  0 .  *4  *1.0 

Methoxychlor  10  100 

Mi  rex  2.1  21 

Pentachlorophenol  1.7  17 

Polychlorinated  biphenyls  (PCBs)  5.0  50 

Toxaphene  0.5  5 

Trichloroethylene  20A 

2,*i.5-Trichlorophenoxypropionic  acid  1.0  10 
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"designated"  waste  under  regulations  established  by  the  Regional  Water  \ualm 
Control  Board  System  (RWQCB)  (CAC  Title  23,  Subchapter  15).  The  RWQCB  sets 
clean-up  goals  on  a  site-specific  basis,  taking  into  account  the  nature  of  the 
contaminant,  its  degree  of  attenuation  in  the  soil,  and  the  biological  receptors  that 
may  be  impacted  by  migration  of  the  contamination  into  ground  or  surface  water s. 

Most  of  the  results  of  soil  analysis  at  Beale  '\FB  do  not  fall  min 
the  category  of  hazardous  waste,  and  therefore  would  require  a  site-spei  : f i • 
evaluation  using  the  RWQCBs  designated  level  criteria  to  set  standards.  Bmilvtn' 
parameters  such  as  oil  and  grease  and  total  phenols  have  no  existing  reeulato^ 
standards  for  comparison  and  w  ill  be  discussed  on  the  basis  of  their  reia  :./<■ 
magnitude  in  the  soil. 

The  site-by-site  discussion  of  the  soil  sample  r»'s..t>  x 

focuses  on  the  interpretation  of  the  data  and  makes  no  attempt  to  'ex  'Pc 
magnitude  or  significance  of  environmental  contamination  based  ,pon  t:  .-so 
Groundwater  and  sjrface  water  results  are  presented  m  separate  xe-  t.o--s  ‘  '  * 

the  site-b\-site  discuss. on  of  soil  results. 


Soi!  -exults  ire  pre sente  i  tab. ex  -••fere-  •  ••  . 

xe-  t.ons.  To  ud  .n  r oss- ref e ren ■' m g  the  Jata  to  the  a'-e- a;  ar.  • .  .  * 

thes  ire  taken,  t^e  'at a  tables  ,st  t'e  iboratorv's  .a"  me  •  . .  V  >  \ 

* v"  t'  f  -  s  t  ft  rV  Jrr  ber  '!  1  l  *V''r  »  t  ,>r  v  rf’r'  >r*  y  *  £»>  '  .*• 

\  pper’-t,  \  H  where  ,t  a  as  Ke  found.  T‘'pxf  ’■•*port  m  •  I’pe-Cx  aO'  •■■■ 

x'-ow”  ,e  t'-e  upper  ,e  ft  hand  -  orne»  frepor  t  o'.i  .(••••  ,'tes  '  i.  ;»•••  •  >  ,  ,  c 

*'e  table.  \"  ,r'trodU'  tiOn  t  o  V-pe1-  t .  x  11  * 

"for”  at.  on  there.  That  appe-  \  .«  tad's  ma  .  x.x  ‘ivx.  a  ••  •  .  1 

1"  '  te’n  tlOr'  :  tx.  "x  :  .  "C  ‘at  ze-  ‘  ,  . 


No.  Z - !  -S'  . ->  from  Bor.ng  52-01,  the  first  boring  at  Site  No.  2.  The  third  part  of 
\Y  sample  --lumber  shows  the  type  of  sample  (s  a  soil  boring,  h  =  hand  auger, 

'tto-M  sediment,  r  grab)  and  the  order  in  which  samples  were  collected  from 
v  -  ole.  Hence,  Sample  No.  2-1-51  is  the  first  soil  boring  sample  collected  from 
Bo'.'  ..  .2-51.  Sampl.ng  locations  are  labeled  with  the  first  two  parts  of  the  AV 
m  pie  -  ;■  i  per  on  figures  presented  in  the  site-by-site  discussions.  The  .sample 

•  .  ■  ber.-ig  sv  -.tern  is  discussed  further  in  Appendix  D. 

n  s  te  1  --  West  Drainage 
No  soil  samples  taken. 
vto  2  --  ln]ection  Well  No.  2 

Tue  soil  sampling  program  at  Site  2,  the  photo  wastewater 

•  ‘  *  -.is,  Uiied  lour  soil  borings,  each  sampled  at  1.5-foot,  6.5-foot, 

a  '  A'.s-foot  depths  (see  Figure  IV -7).  Boring  02-01,  the  background 

•  .  •  ‘  o'.- was  located  along  the  access  road  leading  into  the  site  and 

•'a.-  c-  t-o-’  the  photo  waste  line  and  the  injection  wellheads.  Boring  02-02 

>  .  '  :  cm  :-*•  iorth  injection  well.  Boring  02-03  was  located  approximately 

•  •  •  a;  :V  ~iow-  jown  val/e  at  the  end  of  the  pipeline.  Boring  02-04  was 

-  v.  ate..  feet  southeast  of  the  southern  injection  wellhead  at 

'  '  -  ■•c.  gs  were  sited  to  define  the  presence  and  extent  of  contamination 

-  ’•  mu-:  p.  the  practice  of  periodically  purging  the  waste  lines  and 

•  .  c  t“  •  '  >•.  t.o-o  well  filters.  Samples  from  the  1.5-foot  and  1  1 .5-foot  depths 

■>  tor  mvat.ie  orgamcs,  0«JcG,  and  base/neutrais  and  acid  extractables 

*■  A  --  g:  /os  the  results.  • 

'  o"ta  ". nation  in  the  form  of  elevated  OicG  and  pentachloro- 
’  ..g  g •  was  found  ,r  Bor.ng  02-04  at  a  depth  of  16.5  feet,  but  no  evidence 

■  ■  wav  found  in  any  of  the  shallower  samples.  Pentachlorophenol 

•  ■  '  '  f  e  -'Oto  wastewater  as  a  bactericide  until  February  1986.  Since 

'  '  *  was  -  on! .  hole  at  Site  2  from  which  a  16.5-foot  sample  was 
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H.ts«-  Horn  ii l.i r  v 
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I  :  1  f  .  1>  I  I  the  >Oll,  'ntjm.n  it.or'  ’i.j  , 

•  .r  ■  •  i  ’  <•  »T  ‘  .a ’i  pi,!,g  .  >■  at.  >ns  !  I .5  1  <*«‘t . 

No  .  >  i :  -»a. :  i  t.)l  .  were  <  from  the  well  drilling  oper  itions 

iise  fie  '  it  mg',  for  air  ratarv  drilling  were  totally  aerated  and  mixed. 
\  'i  it. a-  orga-n.  ana1  .ses  of  these  soils  would  ha/e  been  inappropriate. 

i  bit,-  t  -  Fire  Protection  Training  Areas  1  3c  2  (FPTA  Nos.  1  ic  2) 

\  total  of  eight  soil  borings  were  drilled  at  Site  3  (see 
Figure  IV  - S ) .  Bor.ng  0  3-01.  a  background  reference  boring,  was  located  north  of 
FPTA  No.  2  ill  an  area  free  of  contamination,  based  on  records  showing  that  no  fire 
training  acti/ity  occurred  there.  Boring  03-02  was  located  downgradient  of  the 
two  underground  storage  tanks.  Borings  03-03  and  03-04,  located  east  of  FPTA 
No.  2,  were  sited  in  an  area  suspected  to  be  the  old  FPTA  No.  1,  based  upon  air 
photos  included  in  the  Phase  I  report.  Boring  03-05  was  located  as  close  as  possible 
to  the  underground  storage  tanks  to  detect  any  tank  leakage.  Borings  03-06,  07 
and  OS  were  located  inside  the  airplane  mock-up  area  at  FPTA  No.  2. 

Other  soil  sampling  at  Site  3  included  six  hand-auger  samples 
from  three  locations  along  the  27th  Street  drainage  ditch,  which  receives  runoff 
from  the  entire  FPTA  area,  and  two  surface  sediment  samples  from  the  runoff 
pond  located  south  of  FPTA  No.  2.  Table  IV-5  shows  the  soil  sampling  results  for 
this  site. 


Soil  Boring  03-02  was  located  approximately  50  feet  west  of  the 
underground  storage  tanks.  Oil  and  grease  (O&G)  and  petroleum  hydrocarbon  (Pet 
HC)  levels  were  above  background  in  the  l. 5-foot  sample  from  this  boring.  The 
original  hole  was  terminated  at  4  feet  due  to  an  obstruction  and  moved  6  feet  to 
the  west.  Strong  hydrocarbon  odors  were  noticed  while  drilling  the  original  hole, 
but  were  not  observed  for  the  second  boring,  which  showed  no  evidence  of 
contamination  to  a  final  depth  of  11.5  feet.  Because  the  original  hole  was  located 
closer  to  the  underground  tanks  than  the  second  hole,  the  decision  was  made  to 
drill  a  third  hole,  Boring  03-05,  close  to  the  tanks  to  check  suspected  leakage. 
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Boring  03-01 
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TABLE  IV- 5- 
Soil  Sampling  Results 


TTLC 

Site  3  soil  boring  ("S")  sample  analytical  data  are  Compound  (pr/ r) 

presented  in  Appendix  H,  Laboratory  Report 

No.  8511-003,  starting  on  page  H-40.  Pb  1000 

_  „  »  .  .  .  ,  u  TCE  2040 

Data  are  reported  by  Acurex  sample  number. 
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Data  are  reported  by  Acurex  sample  number. 
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■  oin  I'ntr.itions  of  toluene  and  ethy  Iben/enc  »cri’  found  at  WO  lent  in 
Bor  mg  0  3-0  7). 


Chlorinated  volatile  organic  compounds  were  detected  at 
significant  levels  in  the  1.5-foot  sample  from  Boring  03-07.  This  is  the  only 
occurrence  of  this  class  of  contaminants  at  Site  3.  Methylene  chloride  was 
reported  at  3.7  yg/g  in  the  same  sample,  but  is  thought  to  be  laboratory  background 
error,  magnified  by  a  dilution  factor  of  100.  Laboratory-induced  methylene 
chloride  was  reported  for  most  of  the  soil  samples  collected  as  part  of  this  field 
program,  but  at  much  lower  levels  (typically  0.003  ug/1)  than  those  reported  for  the 
1.5-foot  sample  from  Boring  7.  Trichloroethene  (TCE)  and  trans- 

1,2-dichloroethene  (DCE)  were  also  found  in  this  sample  at  2.5  and  1.1  yg/g.  This 
sample  also  shows  the  only  elevated  level  of  lead  found  in  the  soil  at  Site  3.  Lead 
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S>-  troont  samples  taken  !r  vu  the  pcrimctn  .it  the  steal'  l/ett!  '* 

.  •  »•  •  .! 1  't  II’ I  \  No.  ti  .ite  >•<  arbon  .  ontumiiiution.  Samples  w  ore 

•  te  •  ate!  ,  V  ipart,  from  0-  to  .“>-1001  depths,  at  the  north  s,  !<• 

•’  the  pon  '  (iif.tr  t  *  >f*  ,'itluent  pi,jel.  and  petroleum  hvdroiarbons  levels  were 

■ a  >'ie  vr-.pie  »ml  slight!,  elevated  in  the  other.  Lead  was  dote,  ted  above 
>a  it  ground  at  both  samples  t2T  and  ♦7  ag.’g),  but  not  at  sigruf  i<  a  f  1 1  le/els. 

’  b.te  a  Battery  Stiop  Hry  NX  <- 1 1 

Sot!  samples  were  original!)  planned  at  the  Battery  Shop  Drs  Well 
>+it  were  not  >  oluu  ted.  Soil  samples  Irom  ttie  well  drilling  would  not  ha/e  been 
ippropriate  for  VOC  testing  ssi  no  attempt  was  made  to  collect  them.  The  planned 
>oi l  boring  was  not  completed  for  tfie  following  reasons: 

The  boring  was  attempted  once  at  a  secondary  location,  but 
soil  conditions  under  the  concrete  pad  were  found  to  be  very 
hard.  Not  only  was  it  difficult  to  advance  the  augers,  but 
soil  collection  with  the  split  spoon  would  have  been  nearly 
impossible.  The  drilling  was  stopped  at  5  feet. 

The  dry  well  was  at  least  20  feet  deep.  Collecting  soil 
samples  30  feet  away,  from  15-feet  to  30-feet  depths, 
would  not  provide  data  useful  in  evaluating  the  site.  The 
groundwater  monitoring  well  hole  had  already  shown  no 
visual  evidence  of  unusual  conditions  until  the  50-foot  level. 
Staining  was  identified,  but  did  not  appear  to  indicate 
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serious  >  ontam  mution. 


1  he  field  team  derided  that  the 


groundwater  sampling  <  ould  provide  tfie  necessary 
information  fot  this  site. 


Sue  s  --  SR  -  7  I  Shelters 


Soil  >  ontarn ination  at  Sue  5  is  mostly  concentrated  at  the  north 
end  of  the  gra/el  area  between  the  SR-71  shelter  apron  and  the  flightline  taxiway. 
f'i/e  sample  borings  and  one  background  boring  were  completed  at  the  site  (see 
Figure  IV-4).  Boring  05-01,  the  background  boring,  was  located  near  the  taxiway 
and  updramage  (south)  from  the  rest  of  the  borings.  The  location  is  also  on  the 
opposite  side  of  the  drainage  from  the  shelter  apron.  A  fence  runs  almost  exactly 
along  the  lowest  point  of  tfie  drainage  swale  created  between  the  taxiway  and  the 
SR-71  apron.  Surface  drainage  from  the  apron  generally  flows  east  to  the  swale 
and  then  north  along  it  to  a  storm  sewer.  Borings  05-01  through  05-06  were  spaced 
along  the  fence  in  a  line  of  approximately  600  feet.  Borings  were  advanced  to 
16.5  feet,  except  Boring  05-05,  which  had  a  final  sampling  depth  of  11.5  feet. 
Samples  from  1.5  feet,  6.5  feet  and  16.5  feet  were  analyzed  for  volatile  organics, 
O&G  and  total  phenohcs.  Table  IV-6  shows  the  analytical  results  for  these 
samples. 


Analytical  results  from  Borings  05-01,  02  and  03  showed  no 
evidence  of  contamination.  However,  high  organic  vapor  readings  were  taken  in 
the  field  at  Boring  05-03.  Also,  a  blind  field  duplicate  of  the  16.5-foot  sample 
from  Boring  05-03  had  an  O&G  value  of  400  pg/g,  while  the  original  sample  was 
reported  below  the  method  detection  limit  for  O&G  (100  pg/g).  While  this 
difference  is  not  considered  significant  (400  pg/g  is  less  than  five  times  the 
detection  limit,  which  is  considered  the  level  of  quantification),  it  may  indicate 
slight  hydrocarbon  contamination,  taking  into  account  the  high  organic  vapor 
reading. 


Borings  05-04  and  05-05  had  slightly  elevated  O&G  levels. 
Samples  from  6.5  and  11.5  feet  at  Boring  05-06  were  contaminated  with  volatile 
aromatics,  primarily  benzene,  with  O&G  up  to  4000  pg/g  at  6.5  feet.  However,  due 
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Stor  n  Drainage  Inlet 


Scale: 
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Figure  IV- 9 

Soil  Sampling  Locations 
Site  5  SR-71  Shelter 
Beale  Air  Force  Base 


l"  -  120' 

See  Figure  1-3  for  general  location  of  this  site. 
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In  Mi;r.  mar  .  ,  vo.at.  e  ar  o  ■;  a  t .  s  ■  \a:  «•  t  r:  ,  t . 
deter  tea  at  a  depth  at  1  ;.*>  feet  m  the  northern  her.’  p,  ,v\  <  ,k-w  ,•/ 

the'  SR -7!  shelters.  This  ,s  '..insistent  w.t’i  the  /;  stole  sta/v-g 
(particular!  v  along  the  northern  portion  at  the  apron'  am:  t  f  re  - 
i  neasurements. 


o  Site  6  -  -  Landfill  \o.  2 


No  soil  samples  taken, 
o  Site  7  --  Biological  Production 

Surface  soil  at  Site  7,  the  Biological  Production  Site,  was  sampled 
to  identify  potential  contamination  from  the  past  burial  of  incinerator  residue. 
The  sampling  was  conducted  in  a  loose  grid  pattern  that  included  a  large  area 
adjacent  to  the  gun  club  north  of  the  railroad  tracks  and  an  area  just  south  of  the 
tracks  (see  Figure  IV -10).  Sixteen  samples  were  collected  from  a  depth  of  0  to 
.5  feet.  At  the  laboratory,  four  groups  of  four  samples  (related  by  vicinity)  were 
composited  and  analyzed  for  VOCs  and  heavy  metals.  Table  1V-7  shows  the  soil 
sampling  results  for  Site  7. 

The  composite  sample  from  an  area  south  of  the  pheasant  pens 
and  north  of  the  railroad  tracks  contained  12  yg/g  silver,  which  is  slightly  elevated 
above  background  (approximately  4  yg/g)  though  not  significantly  so.  Previous 
analyses  of  the  residue  indicate  the  level  of  silver  present  in  the  residue  to  be 
about  2  ppm  (yg/g)  (Engineering  Science,  1984).  No  othe.-  contaminants  were  found 
above  background  levels. 
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Composi  te 
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TABLE  IV- 7. 

Soil  Sampling  Results 
Site  7  -  Biological  Production  (DA-4) 


AD-A183  968 


INS  ALLAItON  RESIO  IATION  PROGRAN  PHASE 
CON  ’I RHAI ION/QUANI  rTcA  T I  ON  STAGE.. <U>  A 
NONROUIA  CA  R  BAUER  29  HAY  87  AU-FR-86 


UNCLASSIFIED  F33615-83-D-4M0 


o 


Site  S  -  3-57  Test  Cell 


At  Site  S,  the  3-57  Test  Cell,  samples  were  collected  at  0  to 
.5  feet  and  1  to  1.5  feet  from  three  hand-auger  borings  located  in  the  drainage 
channel  at  the  edge  of  the  paved  area  (see  Figure  IV- 1 1).  Samples  were  not 
collected  from  1  to  1.5  feet  at  locations  08-02  and  08-04  because  of  the  presence 
of  cobbles  in  the  channel.  Four  or  five  attempts  were  made  at  each  location,  but 
the  samplers  could  not  find  sufficient  soil  to  drive  the  sampling  tool.  The 
updrainage  sampling  location  (Hand  Auger  08-01)  showed  elevated  O&G  (700  yg/g) 
and  petroleum  hydrocarbons  (1400  yg/g)  in  the  deep  sample,  but  no  detectable 
VOCs.  Oily  stains  were  observed  at  this  location.  Table  IV-8  gives  the  analytical 
results.  No  further  evidence  of  contamination  was  found  at  Site  8. 

o  Site  9  --  Entomology  Building  2560 

Three  soil  borings  were  completed  at  Site  9  to  identify  possible 
contamination  from  pesticide  mixing  and  cleanup  activities  routinely  conducted  in 
a  small  gravel,  diked  area  adjacent  to  Building  2560  (see  Figure  IV- 1 2). 
Boring  09-01,  the  background  boring,  was  located  southwest  and  updrainage  from 
the  mixing  basin.  Boring  09-03  was  located  approximately  25  feet  down  slope  from 
the  basin  to  identify  potential  runoff  contamination.  Boring  09-03  was  sited  inside 
the  diked  area,  and  drilled  to  a  final  depth  of  only  6.5  feet,  due  to  difficult 
conditions.  Borings  09-01  and  09-02  were  completed  to  approximately  12  feet. 

Table  IV - 9  presents  the  analytical  results  from  Site  9.  The 
samples  collected  from  Boring  09-03  in  the  mixing  basin  contained  low  levels  of 
Chlordane.  It  was  detected  at  0.9  yg/g  in  the  1.5-foot  sample,  which  is  at  the  level 
of  quantification  (LOQ)  for  the  analyte  and  is  therefore  considered  significant 
(LOQ  is  considered  to  be  five  to  ten  times  the  method  detection  limit,  which  is 
0.08  yg/g  for  Chlordane).  The  concentration  dropped  to  0.1  yg/g  in  the  6.5-foot 
sample  from  that  boring.  The  DOHS  TTLC  value  for  Chlordane  is  2.5  yg/g.  No 
other  evidence  of  contamination  was  found  at  Site  9. 
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TABLE  IV- 8. 

Soil  Sampling  Results 
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Scale:  1"  =  120’ 

Note:  See  Figure  1-3  for 
general  location  of  this  site. 
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Figure  IV- 12 
Soil  Sampling  Locations 
Site  9  Entomology  Bldg 
Beale  Air  Force  Base 
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•Boring  09-03  hit  an  obstruction  at 
S",  moved  rig  to  09-03A. 
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Soil  Sampling  Results 
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eported  by  Acurex  sample  number. 


o 


Site  10  -  3-58  Test  Cell 


At  Site  10,  the  3-58  Test  Cell,  hand-auger  soil  samples  were 
collected  from  0-  to  .5-foot  and  1-  to  1.5-foot  depths  at  four  locations  in  the 
channel  (see  Figure  IV- 1  3).  A  1-  to  1.5-foot  sample  was  not  collected  at  location 
10-04  because  of  cobbles  in  the  bottom  of  the  drainage  channel.  Four  unsuccessful 
attempts  were  made  to  collect  an  acceptable  sample.  Samples  taken  from  the 
channel  near  an  above  ground  storage  tank  (north  of  the  test  cell)  had  significant 
levels  of  O&G  (4000- 1600  yg/g)  and  petroleum  hydrocarbons  (4700- 1600  yg/g)  to 
1.5  feet  in  depth  (the  deepest  sample  taken).  Considerable  discoloration  and  odor 
were  observed  in  the  field.  Table  IV -10  shows  the  analytical  data  for  the  soil 
samples.  The  rest  of  the  surface  samples  contained  only  slightly  elevated  levels  of 
O&G  and  petroleum  hydrocarbons.  No  significant  levels  of  VOCs  were  detected  in 
any  of  the  samples. 

o  Site  1 1  —  AGE  Maintenance 


A  total  of  four  soil  borings  were  made  at  Site  1 1  (see 
Figure  IV- 14).  Boring  11-01,  the  background  boring  located  north  of  Building  1225 
and  up  gradient  from  the  AGE  building,  was  sampled  at  6.5-foot  and  16.5-foot 
depths.  Borings  11-01,  03  and  04  were  located  along  the  eastern  edge  of  the  paved 
parking  lot  surrounding  the  building,  approximately  75  to  100  feet  apart  and 
directly  adjacent  to  the  pavement.  Samples  were  taken  from  each  boring  at 
1.5-foot,  6.5-foot  and  16.5-foot  depths.  In  addition,  eight  hand-auger  soil  samples 
were  taken  from  four  locations  in  the  drainage  ditch  that  runs  parallel  to  and 
accepts  runoff  from  the  AGE  parking  lot.  Hand-Auger  Holes  1  1-04,  03  and  02 
correspond  in  location  to  Borings  1  1-02,  03  and  04,  respectively. 

Table  IV- 11  shows  the  analytical  results.  Hydrocarbon 
contamination  was  identified  at  the  surface  (1.5  feet)  in  Borings  1  1-02,  03  and  04. 
0<5cG  values  at  1.5  feet  ranged  from  1500  to  7000  yg/g  and  showed  a  decreasing 
trend  from  Boring  11-02  to  Boring  11-04  (north  to  south).  Elevated  levels  of 
volatile  aromatics  characteristic  of  gasoline  were  detected  in  the  1.5-foot  sample 
from  Boring  4,  which  had  the  highest  organic  vapor  reading  of  the  three  borings. 
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TABLE  IV-JO. 

Soil  Sampling  Results 


4 


Boring  U-OKX  Hand  Auger  1 1-03  Unlined  Culver,  Hreinage  Channel 

V^mnd  Auger  I  Hand  Auger'S 


rv-45 


Site  1 1  AGE  Maintainance 
Beale  Air  Force  Base 


Soil  Sampling  Results 


Site  1 1  hand  auger  ("H")  soil  sample  analytical  data  are 
presented  in  Appendix  H,  Laboratory  Report 
No.  851  1-052,  beginning  on  Page  H-171. 
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i  S.ff  12  --  Entomology  Budding  -hQ 

Three  soil  bor.ngs  *  ere  completed  at  Site  1  2  'see  F.gure  l\  - .  . 

Boring  12-01,  the  pat  k  ground  bor.ng,  *  as  located  approximate! ,  7  *>  feet  v-.r  d 
Building  +krj.  Borings  12-02  and  12-07  *  ere  on. led  near  the  edge  d  a 
concrete  pad  located  approximated  30  feet  east  of  the  southeast  orner  at  f  e 
building.  The  pad  mas  ha/e  been  used  as  a  peste  ide  -ri;  x.ng  and  washing  area  if 
the  tone  the  building  ser/ed  as  an  entomology  shop  (196  5  to  I9$0). 

Samples  acre  taken  from  each  bor.ng  at  depths  of  1.5  feet, 
6.5  feet  and  1  1.5  feet.  The  deep  samples  were  submitted  to  the  laboratory  but  <t 
analyzed,  pending  results  from  analysis  of  the  shallow  samples  for  pest,  .des  ai  t 
herbicides.  Table  IV  -  1  2  shows  the  laboratory  results.  k,k-DDE,  an  inse<  't.oirie.  w  as 
detected  in  Boring  12-07  at  a  le/ei  twice  the  method  detention  inut,  hut  .s  not 
considered  significant.  \o  further  evidence  of  pesticide  or  herbc  ude 
contamination  was  found  at  the  site.  Deep  samples  were  not  analyzed  since  the 
upper  soils  were  not  contaminated. 

o  Site  13  --  Landfill  No.  1 


No  soil  samples  taken. 
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Figure  IV- 1 5 
Soil  Sampling  Locations 
Site  12  Entomology  Bldg  440 
Beale  Air  Force  Base 


AwoVironmcnt  Inc. 
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o  Site  14  —  Transformer  Drainage 

-\t  Site  It*.  the  Transformer  Drainage  Area,  surface  hand-auger 
samples  were  collected  from  12  locations  in  a  grid  pattern  within  the  unpaved 
bermed  area  (see  Figure  IV- 16).  Samples  were  collected  from  0  to  6  inches  at  all 
12  locations.  The  original  sampling  plan  called  for  collecting  two  samples  at  each 
location,  one  from  0-1  foot  and  one  from  1-2  feet,  but  analyzing  only  one  of  the 
two  samples  from  each  sampling  location.  The  field  crew  decided  that  all  samples 
should  be  collected  from  the  same  depth  (0-1  ft)  to  eliminate  the  possibility  of  not 
detecting  localized  surface  contam ination.  I 'sing  this  method,  the  lateral  extent 
of  any  contamination  could  be  defined,  even  though  additional  vertical  sampling 
would  later  be  needed  if  contaminants  were  found.  I  'sing  the  original  method, 
neither  vertical  or  lateral  conditions  could  be  fully  defined.  In  collecting  the  0-1 
foot  sample,  the  upper  six  inches  were  used  for  primary  analysis  (because  if  PCRs 
exist,  they  would  be  in  the  uppermost  soil)  and  the  lower  six  inches  were  collected 
for  \ir  Force  splits.  As  a  result,  all  analytical  results  in  this  report  are  for  the  top 
six  inches  of  soil  at  the  site. 

T able  IV-  13  shows  the  analytical  results.  One  sample,  taken  from 
an  area  of  bare  soil  with  no  vegetation,  had  high  O&G  contamination  (3S.000  yg/g) 
and  contained  s.’ug.'g  of  the  PCR  Aroclor  1260.  A  second  sample  taken  m  the 
sa  ne  bare  area  had  an  elevated,  but  lower,  O&G  concentration  and  no  detectable 
PCRs.  No  other  evidence  of  contamination  was  found  in  the  remaining  samples, 
indicating  the  contamination  is  probably  localized. 

o  Site  I  5  --  Landfill  No.  3 


No  soil  samples  taken. 

o  Site  16  —  Explosives  Ordnance  Disposal  Area  (EOD) 

Surface  soil  samples  were  collected  from  the  scrap  metal  disposal 
trench  at  Site  16,  the  Explosives  Ordnance  Disposal  Area  (stm  Figure  IV- I  7).  The 
current  ordnance  burn  pit  was  evaluated,  but  no  sample  was  collected  because 
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TABLE  IV- 13. 


discussions  with  EOD  personnel  indicated  no  potential  contamination  existed 
outside  the  trench.  Samples  taken  from  three  locations  along  the  bottom  of  the 
scrap  metal  disposal  trench  were  composited  into  one  in  the  laboratory  (Hand 
Sample  16-1-R1)  and  analyzed  for  total  metals  and  explosives  (RDX,  HMX,  TNT). 
Table  IV-  1 4  gives  the  results  of  soil  sampling  at  the  EOD. 

The  trench  soil  was  found  to  be  contaminated  with  chromium, 
►  barium  and  lead.  Lead  was  found  at  14,000  yg/g  (1.4%  by  weight),  which  greatly 

exceeds  the  TTLC  of  1000  yg/g.  (Background  levels  at  other  sites  are  about 
10  yg/g.)  An  unidentified  yellow  powder  was  observed  in  the  trench  at  the  time  of 
sampling  and  may  have  contributed  to  the  high  concentration  of  metals.  No 
evidence  of  explosive  residues  was  found.  Because  of  the  high  metal 

concentrations,  the  trench  was  resampled  five  months  later,  at  which  time  it 
contained  several  feet  of  water.  During  the  second  sampling,  surface  soil  samples 
were  taken  around  the  perimeter  of  the  trench  at  the  waterline  and  approximately 
six  inches  beneath  the  water  surface.  Three  samples  were  again  composited  in  the 
laboratory  for  metals  analysis.  Concentrations  of  metals  in  a  composite  of  these 
samples  were  lower  than  in  the  original  sample,  but  chromium  and  lead  were  still 
present  at  significant  levels.  The  metals  appear  to  be  in  an  insoluble  form,  based 
on  the  results  of  an  EP  Toxicity  Test  performed  on  the  second  round  sample.  The 
EP  Toxicity  Test  showed  lead  at  only  0.26  ppm  weight  per  volume  in  the  leachate. 

o  Site  17  --  Best  Slough 

At  Site  17,  Best  Slough,  four  soil  borings  were  sited  around  the 
perimeter  of  a  small  trench  containing  rusting  55-gallon  drums,  one  boring  was 
located  220  feet  west  of  the  trench,  and  the  background  boring  was  located  along 
the  fence  at  the  northwest  edge  of  the  site  (see  Figure  IV- 18).  Samples  were 
collected  at  5-foot  and  15-foot  depths  and  analyzed  for  0<3cG,  VOCs,  total 
phenolics  and  pesticides/herbicides.  Two  surface  hand-auger  samples  were  also 
collected  from  each  of  three  trenches  at  the  site  and  analyzed  for  the  same 
parameters.  Table  IV - 1 5  shows  the  laboratory  results  for  these  samples.  No 
detectable  concentrations  of  any  of  the  analytes  were  found. 
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Soil  Sampling  Results 
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TABLE  IV-  15. 

Soil  Sampling  Results 


are  presented  in  Appendix  H,  Laboratory  Report 
No.  8511-052,  beginning  on  Page  H-174. 

Data  are  reported  by  Acurex  sample  number. 


o 


Site  18  --  Bulk  Fuel  Storage  Area 

At  Site  18,  the  Bulk  Fuel  Storage  Area,  Boring  18-01,  the 
background  boring,  was  located  at  the  south  edge  of  the  main  aviation  gasoline 
facility,  outside  the  fence  (see  Figure  IV- 19  and  Table  IV- 16).  Boring  18-02  was 
drilled  about  100  feet  east  of  Boring  18-01  in  a  small  drainage  ditch  that  runs 
north-south  and  drains  the  fuel  storage  facility.  This  location  was  selected  to 
►  determine  whether  any  contamination  has  been  carried  off  site  with  surface  runoff. 

Boring  18-03  was  located  at  the  west  edge  of  the  motor  gasoline  storage  facility, 
outside  the  fence  near  a  railcar-unloading  station.  This  location  was  selected  to 
identify  evidence  of  past  spills  reported  to  have  occurred  during  tank  car  off- 
,  loading.  Boring  18-04,  located  inside  the  main  facility,  was  sited  at  the  southwest 

corner  of  the  facility  drainage  ditch  (outside  the  bermed  area)  to  investigate 
spillage  or  leakage  that  may  have  occurred  during  fuel  transfer. 

Table  IV- 16  shows  the  analytical  results  from  Site  18.  Most  of 
the  samples  from  Borings  18-01,  02  and  03  had  levels  of  O&G  and  petroleum 
hydrocarbons  (400/300  ug/g)  slightly  above  background  concentrations.  These 
values  are  not  considered  significant  for  the  following  reasons:  (I)  Most  of  the 
0«ScG  values  in  the  laboratory  analysis  batch  were  reported  as  400  ug/g,  indicating  a 
potential  analytical  background  problem.  (2)  Samples  from  the  background  boring 
were  reported  to  have  400  ug/g  O&G  at  the  surface  and  at  16.5  feet,  which  was 
unexpected.  (3)  No  visible  evidence  of  contamination  was  observed  in  the  field. 
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TABLE  IV- 16. 

Soil  Sampling  Results 
Site  18  -  Bulk  Fuels  Storage  Facility 
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■).  Groundwater  Sampling  Results 

Groundwater  samples  were  collected  in  two  rounds  (January  and 
April  1986)  from  the  following  wells  at  Beale  AFB: 

Twenty  AeroVironment  wells  installed  between  September  19$  5 
and  January  19S6.  'Jell  01-01  was  not  sampled  in  January,  but 
was  sampled  twice  in  April. 

Four  wells  installed  by  Radian  Corporation  at  the  Photo  Waste- 
water  Treatment  Plant.  W'ells  Nos.  2,  3,  4  were  sampled  in  two 
rounds.  Well  No.  1  was  sampled  only  once,  in  April  1986. 

Seven  base  production  wells  (Wells  Nos.  1,  2,  3,  4,  5,  6  and  9). 
Well  No.  I  was  sampled  only  once,  in  January  1986. 

Two  sets  of  groundwater  analytical  data  for  each  monitoring  well 
provide  an  opportunity  to  assess  the  reproducibility  of  the  monitoring  program. 
Tables  I V - 1  7  through  I V - 4 7  give  the  analytical  results.  The  locations  of  the  wells 
are  shown  on  Figures  U-7  and  1-3.  Each  table  presents  all  data  for  each  w-ell  from 
both  rounds  of  sampling.  Wells  AV  installed  during  this  investigation  are 
designated  by  a  four-digit  number.  The  first  two  digits  indicate  the  site  number 
(01  through  18)  and  the  second  two  digits  indicate  the  well  number.  For  example, 
Well  No.  02-01  is  the  unique  number  for  the  well  installed  at  Site  2.  The 
laboratory  report  number  appears  above  each  data  column  for  reference  to  the 
analytical  reports  in  Appendix  H.  The  sample  numbers  are  also  given  for  each 
parameter.  These  are  the  numbers  used  as  sample  I.D.  numbers  in  the  laboratory 
reports.  (See  the  introduction  to  Appendix  H  for  more  discussion.)  Results  from 
both  rounds  are  presented  side  by  side  for  comparison. 

Groundwater  samples  were  collected  approximately  three  months 
apart  during  the  same  synoptic  period,  so  time-induced  variation  is  expected  to  be 
minimal.  Well  91-01  was  completed  in  late  March  1986,  and  two  samples  were 
collected  over  a  three-day  period  in  mid-April,  1986.  Radian  W'ell  No.  1  had  an 
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Round  2 
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TABLE  fV-18.  Groundwater  sampling  results  for  Veil  02-01  at  Beale  AFB,  Californi 


Round  l 

Round  2 

1/7/86 

6/16/86, 

3601 -009 1 

S606-037‘ 

601  Results  (pg/1) 

— 

Chioromcthane 

NO 

ND 

|\i.'iiioiiiol!uiU‘ 

NO 

NO 

Dichlorodifluoromelhanc 

NO 

ND 

Vinvl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

o.se 

ND 

Tnchlorolluoroinethane 

ND 

ND 

1  ,  l-DCE 

ND 

ND 

1 , 1-DCA 

ND 

ND 

trans-l  2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1 ,2-DCA 

ND 

ND 

1  1,1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Brornodichloromethane 

ND 

ND 

l ,  2-Dichloropropano 

ND 

ND 

trails- 1 ,  3-Dichloropropjnc 

ND 

ND 

TCE 

Dibrornochlorornethaned 

ND 

ND 

1  1 , 2-Trichlofoethane*1 
cis-1 , 3-Dichloropropane 

ND 

ND 

Chloroethvlvmyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

Tetrach!oroethane° 

Tctraohloroethcnc 

ND 

ND 

Chlorobenzene 

ND 

ND 

Hi  chlorobenzenes 

ND 

MD 

Surrogate  Recovery,  % 

in 

78 

Analysis  Oate: 

1/9/86 

6/23/86 

602  Results  (pg/1) 

Benzene 

0.6 

ND 

Toluene 

0.6 

ND 

Ethylbenzene 

0.8 

ND 

Chlorobenzenec 

Xylenes 

ND 

ND 

ND 

ND 

Dichlorobcn  zones 

ND 

ND 

Analysis  Date: 

1/8/86 

6/21/86 

%  Surrogate  Recovery 

160 

86 

Oil  &  Grease  (mg/I) 

0.5 

0.9h 

Phenols  (pg/1) 

Metals8  (pg/1) 

35 

NA 

Barium 

160 

60 

Base/Neutrals  &  Acids  (pg/1) 

Phenol 

2 

_ 

ND 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810302  (601/602),  810303  (Oil 

&  Grease),  810615  (Phenols),  S10295  (Metals),  and  810296  (BNA),  beginning 
on  page  H-216  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  9061  52  (601/602),  9061 53  (Oil 

&  Grease),  906156  (Metals),  and  9061 55  (BNA),  on  pages  H-350,  338,  320, 
and  325,  respectively,  in  Appendix  H. 
a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  626  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  wi th  concentrations  above 

detection  limits  are  shown, 
h  -  Below  concentration  found  in  method  blank 
NA  -  Not  analyzed 
NO  -  Not  detected 


IV  -63 


TABLE  IV-19.  Groundwater  sampling  results  for  Well  03-01  at  Beale  AFB,  California 


V  .<r  r  »  r  epor  t  's*'n  her ,  'rier  to  w  f,plc  %  v  V  .  .»>  .  .  *■  -  J  J .  5  .  - -9  *  * . 

1  '.'*r  +  A%e,  P^t.  Hf  ,  S  1  0  JCO  <  Phenois).  md  i  ,  r,  3C  .  L*“.»  *>egirv  £  >n 
IMge  ‘■<-21-*  in  ^ppendu  H. 

'•  ■  -f  ■«  '••port  '•j*nher.  '»*(< *r  !■<  -»*rf *;/•*»  *0h’’v*  .  ‘ 

if  Pet .  HC)  90 f»0  7  ;  i P*A<*noi s ) .  j . ■•!  ,r, * T  L  **  i  J  .  >i  gcs  *1  -  ’•4*  , 

1  JS.  Vj*i  inrt  3|9  ,n  -\pp*ndi«  M. 

t  "’Kese  .;  >ir  poor.il*  roeijte 

-  V.ese  : impounds -:ael site 

"'**1  Of  Often  zene  jotf  t.  frr 

.''ft  o-i.>ne  jtM  pjr  i-t.  f'T 
*•  -  Below  normal  apor  irory  tsarwgr  jurd  level 

*  :  V'f  .-»ned  *3v  -i-;  MS  Method  f>2  *  For  P  *  P<  [,  vi.  r*  4  '  v 

'  S.  3j,  > .  PV  Mg,  Se.  S  g.  -  e*  t;j  *,  "  •  r~  •  -  i  • ..  v  *  >ho  .  »■ 

!,  V-  .  iff*  shown. 


rv-4* 


TABLE  IV-20.  Groundwater  sampling  results  for  Well  03-02  at  Beale  AFB,  California 


Round  ! 

1/7/36 

3601-000 

Round  2 

4/15/86 

3604-037'" 

601  Resui  ts  (ug/1) 

‘.'•Cor  o' net  bane 

ND 

ND 

13  r  ynom  ethane 

ND 

ND 

D..  ■  v.  •  or  odifluor  oi  net  bane 

ND 

ND 

V.ivl  chloride 

ND 

ND 

C*  loreethane 

ND 

ND 

Met'.vlene  chloride 

O.Se 

l.0e 

T  richlorof  tuoromethane 

ND 

ND 

1  ,  l-DCE 

ND 

ND 

1  .  ’.-DCA 

ND 

ND 

tr  .ms- 1  ,  2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

i .  :-dca 

ND 

ND 

i  .  1 .  l-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

[3  r. 'in  od»  chi  or  om  ethane 

ND 

ND 

1  . 2-Dichloropropanc 

ND 

ND 

tr  .ins- 1 , 3-Dichloropropane 

ND 

ND 

T  .  '  C 

ND 

0.7 

‘3.  bromochloroinethane*1 

1,1.  2-T-ichloroethanea 

ND 

ND 

\s- 1  ,  3-DiChloropropanea 

CKlorbethvl vinv!  ether 

ND 

ND 

:J.‘ -cm  of  onn 

ND 

ND 

T  etrachloroethane° 

ND 

ND 

Tetrachlorocthene0 

'hi or  > benzene 

Nn 

ND 

Die  iorobenzenes 

NO 

ND 

Surrogate  Recovery,  % 

102 

70 

\"*a. .  sis  Date: 

1/9/86 

4/18/86 

602  Results  (ug/l) 

3e  .'One 

NDf 

ND 

T  j.uene 

0.8 

ND 

E  trv,  i  benzene 

0.3 

ND 

Chlorobenzene"- 

ND 

ND 

\  .lenes  J 

ND 

ND 

Dichior  o benzenes 

0.4 

ND 

Analysis  Date: 

t/10/36 

4/17/86 

va  Surrogate  Recovery 

101 

102 

Oil  A  Grease  (mg/l) 

0.8 

0.7 

Petroleum,  Hydrocarbons  (ug/l) 

0.8 

0.7 

Phenols  (ug/l) 

<  1 

<  1 

Lea.)  (ug/l) 

<20 

<20 

F  >ot  notes: 

\cirex  report  number,  refer  to  sample  No.  810894  (601/602),  810895  (Oil 
Jr  Grease,  Pet.  HC),  310293  (Phenols),  310292  (Lead),  beginning  on  page 
1 1  -  7  I  S  nt  x  H . 

-  V'orex  report  number,  refer  to  sample  No.  906073  (601/602),  906074  (Oil 
A  Grease,  Pet.  HC),  906075  (Phenols),  906076  (Lead),  on  pages  H-347,  338, 
33'.  and  319,  respectively,  in  Appendix  H. 

»  -  These  compounds  coelute 

"  -  These  compounds  coelute 

'hlorobcnzene  and  meta-xyjene 
*  -  Ortho-xylene  and  para-xylene 

•  Below  normal  laboratory  background  level 
f  -  Not  confirmed  by  GC/MS  Method  624  (GC  gave  value  of  1.0  pg/1) 

!  -  As,  Ba,  ('ft,  C r,  Ph,  Mg.  Se,  Ag.  Those  met. its  with  »  on<  ontrutions  above 

jetec turn  bmits  are  shown. 

ND  Not  do  tee  tod 


IV-65 


TABLE  IV-21.  Groundwater  sampling  results  for  Well  03-03  at  Beale  AFB,  California 


Round  1 

1/8/86 

8601-013 

Round  2 

4/14/86. 

8604-037^ 

601  Results  (vig/1) 

Chlorornethane 

ND 

ND 

Brornomethane 

ND 

ND 

Dichlorodifluororne  thane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroe  thane 

ND 

ND 

Methylene  chloride 

0.8e 

ND 

T  richlorof  luoromethane 

ND 

ND 

1,1-DCE 

ND 

ND 

1 , 1-OCA 

ND 

ND 

trans-1 , 2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1 ,2-DCA 

ND 

ND 

1,1,1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichloromethane 

ND 

ND 

1 , 2-Dichloropropane 

ND 

ND 

trans-l .  3-Dichloropropane 

ND 

ND 

TCE  a 

ND 

0.2 

Dibromochlorom  ethane 

1  1 , 2-T  richloroethane 

ND 

ND 

cis- 1 , 3-Dichloropropanea 

Chloroethyivinyl  ether 

ND 

ND 

Bromoform  b 

ND 

ND 

Tetrachloroethane” 

ND 

ND 

Tetrachloroethene 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

108 

69 

Analysis  Date: 

1/9/86 

4/17/86 

602  Results  (ug/1) 

Benzene 

ND 

ND 

Toluene 

0.2 

ND 

Ethylbenzene 

0.3 

ND 

Chlorobenzene0 

ND 

ND 

Xylenes*1 2 3 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/10/86 

9/17/86 

%  Surrogate  Recovery 

100 

100 

Oil  &  Grease  (mg/1) 

2.2 

Petroleum,  Hydrocarbons  (yg/l) 

1.8 

o.r 

Phenols  (ug/1) 

18 

9 

Lead  (ug/1) 

<2° _ 

<20 

Footnotes: 


1  -  Acurex  report  number,  refer  to  sample  No.  810400  (601/602),  810401  (Oil 

(5c  Grease,  Pet.  HC),  810403  (Phenols),  810402  (Lead),  beginning  on  page 
H-234  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906060  (601/602),  906061  (Oil 

<Jc  Grease,  Pet.  HC),  906062  (Phenols),  906063  (Lead),  on  pages  H-346,  338, 
305  and  319,  respectively,  in  Appendix  H. 
a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/M5  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown, 
h  -  Below  concentration  found  in  method  bank 
ND  -  Not  detected 


TABLE  IV -22.  Groundwater  sampling  results  for  Well  03-04  at  Beale  AFB, 


Round  1 

Round  2 

1/9/86 

S601-0261 

4/14/86 

S60 1-0  23^ 

601  Results  (pg/1) 

Chloromethane 

ND 

ND 

Brornomethane 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

Vinyl  chloride 

NO 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

1.5e 

ND 

T  richlorof  luoromethane 

ND 

ND 

1  ,  l-DCE 

ND 

ND 

1  .  1-DCA 

ND 

ND 

trans-1 , 2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1 ,2-DCA 

ND 

ND 

1,1,  i-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichloromethane 

ND 

ND 

1 , 2-Oichloropropanc 

ND 

ND 

trans- 1 ,  3-Dichloropropane 

ND 

ND 

TCE 

Dibromochloromethane 

ND 

ND 

1,1, 2-Trichloroethanea 
cis- 1 ,  S-Dichloropropane** 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

T  ctrachloroethane£ 
Tetrachloroethene0 

ND 

ND 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  96 

95 

85 

Analysis  Date: 

1/13/86 

4/17/86 

602  Results  (pg/1) 

Benzene 

ND 

ND 

Toluene 

0.2 

ND 

Ethylbenzene 

0.8 

ND 

Chlorobenzenec 

X  ylenesd 

ND 

ND 

ND 

ND 

Di  chlorobenzenes 

ND 

ND 

Analysis  Date: 

1/13/86 

4/12/86 

%  Surrogate  Recovery 

96 

101 

Oil  &  Grease  (mg/1) 

1.5 

3.4 

Petroleum,  Hydrocarbons  (ug/i) 

1.2 

2.4 

Phenols  (yi/l) 

16 

12 

Lead  (lig/IJ 

30 

<20 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810424  (601/602),  810425  (Oil 

<3c  Grease,  Pet.  HC),  810427  (Phenols),  810426  (Lead),  beginning  on  page 
H-256  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906064  (601/602),  906065  (Oil 

<3c  Grease,  Pet.  HC),  906066  (Phenols),  906067  (Lead),  on  pages  H-346,  338, 
305  and  319,  respectively,  in  Appendix  H. 
a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown. 

NO  -  Not  detected 


IV-67 


TABLE  IV-23.  Groundwater  sampling  results  for  Well  03-05  at  Beale  AFB,  California 


Round  1 

1/7/86 

8601-009 

Round  2 

6/15/86, 

S606-037/ 

601  Results  (iig/1) 

Chloromethane 

ND 

ND 

Bromomethane 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

9.6e 

2.0e 

T  richlorofluoromethane 

ND 

ND 

1  .  l-DCE 

ND 

ND 

1 ,  l-DCA 

ND 

ND 

trans- 1 , 2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1  ,  2-DCA 

ND 

ND 

1,1, 1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

0.8 

Bromodi  chloromethane 

ND 

ND 

l ,  2-Dichloropropane 

ND 

ND 

trans- 1 , 3-Dichloropropane 

ND 

ND 

TCE 

ND 

ND 

Dibromochlorom  ethane 

1  l ,  2-Trichloroethanea 

ND 

ND 

cis- 1 , 3-Dichloropropane 

Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

Tetrachloroethanej: 

ND 

ND 

Tetrachloroethene0 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

88 

76 

Analysis  Date: 

1/9/86 

6/18/86 

602  Results  (ug/1) 

Benzene 

ND 

ND 

T  oluene 

0.3 

ND 

Ethylbenzene 

0.6 

ND 

Chlorobenzene^ 

ND 

ND 

Xylenes^ 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/8/86 

6/17/86 

%  Surrogate  Recovery 

154 

104 

Oil  &  Grease  (mg/1) 

2.3 

0.9 

Petroleum,  Hydrocarbons  (ug/1) 

1.4 

3.5 

Phenols  (yg/1) 

1 

<  I 

Lead  (pg/1) 

<20 

<20 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810288  (601/602),  810289  (Oil 

&  Grease,  Pet.  HC),  810291  (Phenols),  810290  (Lead),  beginning  on  page 
H-21 4  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906079  (601/602),  906080  (Oil 

&  Grease,  Pet.  HC),  906081  (Phenols),  906082  (Lead),  on  pages  H-347,  338, 
305  and  319,  respectively,  in  Appendix  H. 
a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  rneta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Hu,  Cd,  Cr,  Pb,  Hg,  5c,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown. 

NO  -  Not  detected 


IV -6S 


TABLE  IV -24.  Groundwater  sampling  results  for  Well  04-01  at  Beale  AFB,  California 


Round  i 
l  6/80  ( 

3691-006* 

UounO  2 

4/l7'S6, 

8604-037“ 

601  Results  (yfc/l) 

- - - 

Chloromethane 

ND 

ND 

3  romom  ethane 

ND 

ND 

Diehl  or  ocif  iuorom  ethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

C.9e 

1 . 3e 

T  richlorof  tuoromethane 

ND 

ND 

1  ,  i-DCE 

ND 

ND 

1 , 1-DCA 

ND 

ND 

trans- 1 , 2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1 ,  2-DCA 

ND 

ND 

1  ,  1 . 1-TCA 

0.0s 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichloromethane 

ND 

ND 

l ,  2-Dichloropropane 

ND 

ND 

trans- 1  ,  3-Dtchloropropane 

ND 

ND 

TCE  a 

0.1 

D 1  bromochl  or  om  ethane 

1.1, 2-Trichloroethanea 

ND 

ND 

cis- 1 , 3-Dtchloropropane 

Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

Tetrachloroethane^ 

ND 

ND 

To  truchlorocthenc 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

106 

60 

Analysis  Date: 

1  ,'9/86 

4/24/86 

602  Results  (|ig/l) 

Benzene 

ND 

ND 

Toluene 

3.0 

ND 

Ethylbenzene 

1.4 

ND 

Chlorobenzene 

ND 

ND 

Xylenes 

ND 

ND 

Diehl  or  obenzenes 

ND 

ND 

Analysis  Date: 

1/8/86 

4/23/86 

%  Surrogate  Recovery 

104 

95 

Oil  *  Grease  (mg/I) 

0.8 

1.1 

Phenols  (yg/1) 

<1 

8 

Metals®  (yg/1) 

Barium 

60 

250 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810384  (601/602),  8IO086  (Oil 

<3c  Grease),  810887  (Phenols),  and  810885  (Metals),  beginning  on  page  H-200 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906177  (601/602),  906178  (Oil 

&  Grease),  906180  (Phenols),  906179  (Metals),  on  pages  H-355,  338,  306 
and  320,  respectively,  in  Appendix  H. 
a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

1  ♦  Confirmed  by  GC AMS  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown. 

NO  -  Nul  l.-i! 


IV -69 


TABLE  IV-25.  Groundwater  sampling  results  for  Well  05-01  at  Beale  AFB,  California 


Round  1 

1/6/36 

3601-006 

Round  2 

4/13/86 

8604-037^ 

601  Results  (pgl) 

Chloromeihane 

ND 

ND 

Bromomethane 

ND 

ND 

Dichiorodifluoromethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

0.5e 

0.3e 

T  nchlorofluoromethane 

ND 

ND 

I ,  1-DCE 

ND 

ND 

1 ,  1-DCA 

ND 

ND 

rrans-1 ,2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1  ,2-DCA 

ND 

ND 

1,1,1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichloromethane 

ND 

ND 

l ,  2-Dichloropropane 

ND 

ND 

trans-1 , 3-Dichloropropane 

ND 

ND 

TCE  a 

0.2 

ND 

Dibromoch]  orom  ethane 

1,1,  2-T richloroethanea 

ND 

ND 

cis- 1 , 3-Dichloropropane 

Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

Tetrachloroethane^ 

ND 

ND 

Tetrachloroethcne0 

Chlorobenzene 

NO 

ND 

Diehlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

35 

83 

\nulvsis  Hate: 

1/3/36 

4/23/36 

602  Results  (wg/1) 

Benzene 

ND 

ND 

Toluene 

ND 

ND 

Ethylbenzene  ^ 

1 1 

ND 

Chlorobenzene 

ND 

ND 

Xylenes^ 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/8/86 

4/22/86 

%  Surrogate  Recovery 

149 

35 

Oil  &  Crease  (mg/I) 

1.5 

4.9 

Phenols  (pg/1) 

<1 

17 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  SI 0899  (601/602),  SI 0900  (Oil 

£c  Grease),  S 10901  (Phenols),  beginning  on  page  H-200  in  Appendix  H 

2  -  Acurex  report  number,  refer  to  sample  No.  9061  15  (601/602),  9061 16  (Oil 

&  Grease),  9061 17  (Phenols)  on  pages  H-354,  338  and  306,  respectively, 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown. 

NO  -  Not  detected 


IV-70 


TABLE  IV -26.  Groundwater  sampling  results  for  Well  06-01  at  Beale  AFB,  California 


Round  1 

Round  2 

i/9/86 

0/15/86, 

8601-9261 

S60O-037 

601  Results  (pg/l) 

Chloromethane 
Bromomethane 
Dichlorodifluorornethane 
Vinyl  chloride 
Chloroethane 

Methylene  chloride 
T  richlorof  luoromethane 

1.1- DCE 

1.1- DCA 
trans-l  ,  2-DCE 

Chloroform 

1.2- DCA 
1,1,  l-TCA 
Carbon  tetrachloride 
Bromodichloromethane 

l ,  2-OiChloropropane 
traus- 1 , 3-Dichloropropane 
TCE  a 

Dibromochloromethane 

1.1. 2- T  richloroethane 
cis- 1 , 3-Dichloropropanea 

Chioroethylvinyl  ether 
Bromoform  b 

T  etrachloroethane^ 
Tetrachloroethene 

Chlorobenzene 
Diehl  orobenzenes 

Surrogate  Recovery,  % 

Analysis  Date: 

602  Results  (pg/1) 

Benzene 

T  oluene 

Ethylbenzene 

Chlorobenzenec 

Xylenesd 

Dichlorobenzenes 

Analysis  Date: 

%  Surrogate  Recovery 

Oii  4  Grease  (mg/1) 
Phenols  (jig/1) 

Metals®  (yg/l) 

Barium 

Lead 

Pesticide/Herbicides  (Mg/1) 
Lindane 


Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810488  (601/602),  810489  (Oil 

4  Grease),  810490  (Metals),  810491  (Phenols),  beginning  on  page  H-258 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906083  (601/602),  906084  (Oil 

4  Grease),  906078  (Phenols),  906077  (Metals),  906037  (Pesticide/Herbicides), 
on  pages  H-348,  338,  305,  320,  and  312/334  (509A/509B),  respectively, 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  lound) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  abwe 

detection  limits  are  shown. 

NA  -  Not  analyzed  IV -71 

ND  -  Not  detected 


TABLE  IV -27.  Groundwater  sampling  results  for  Weil  06-02  at  Beale  AFB,  California 


Round  I 

1/10/36 

8601-028 

Round  2 

4/15/86 

8604-037 

601  Results  (yg/l) 

Chloromethane 

ND 

ND 

Bromoin  ethane 

ND 

ND 

Dichiorodifluorom  ethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

0.5e 

0.6e 

Trichlorofluoromethane 

ND 

ND 

1,  l-DCE 

ND 

ND 

1 ,  1-DCA 

ND 

ND 

trans- 1 , 2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1  ,2-DCA 

ND 

ND 

I  ,  1,1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Broinodichloromethane 

ND 

ND 

1  , 2-DichIoropropane 

ND 

ND 

trans-  1 , 3-Dichloropropane 

ND 

ND 

TCE 

ND 

ND 

Dibromochlorom  ethane 

1,1,  2-Trichloroethaned  a 

ND 

ND 

cis-  1 , 3-Dichloropropane 

Chloroeth) Ivinyl  ether 

ND 

ND 

Bromofonn 

ND 

ND 

Tetrachloroethane® 

ND 

ND 

Tetrachloroethcne 

Chlorobenzene 

ND 

ND 

Dichloroben  zenes 

ND 

ND 

Surrogate  Recovery,  % 

58 

57 

Analysis  Date: 

1/14/86 

4/18/86 

602  Results  (yg/l) 

Benzene 

ND 

ND 

Toluene 

ND 

ND 

Ethylbenzene 

0.6 

ND 

Chlorobenzene0 

ND 

ND 

Xylenes0 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/14/86 

4/17/86 

°6  Surrogate  Recovery 

94 

105 

Oil  8c  Grease  (mg/1) 

9.4 

1.9 

Phenols  (yg/l) 

9 

<1 

Metals®  (yg/l) 

Barium 

<50 

50 

Pesucide/Herbicides  (yg/l) 

Lindane 

NA 

0.04 

Footnotes: 

;  -  Acurex  report  number,  refer  to  sample  No.  810502  (601/602),  810503  (Oil 

Jc  Grease),  810505  (Phenols),  810504  (Metals),  beginning  on  page  H-279 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906038  (601/602),  906039  (Oil 

8c  Grease),  906041  (Phenols),  906040  (Metals),  906042  (Pesticide/Herbicides), 
on  pages  H-347,  338,  305,  320  and  312/334  (509A/509B),  respectively,  in 
Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-x,  ene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown. 

NA  -  Not  analyzed 
ND  -  Not  detected 


IV -7  2 


TABLE  IV -28.  Groundwater  sampling  results  for  Well  08-01  at  Beale  AFB,  California 


Round  l 

Round  2 

1/7/36 

9/17/36, 

3601-0091 

3609-037 

601  Results  (yg/l) 

Chloromethane 

ND 

ND 

Bromomethane 

ND 

ND 

Dichlorodifluoromethane 

NO 

ND 

Vinyl  chloride 

ND 

ND 

Chloraethane 

ND 

ND 

Methylene  chloride 

0.9e 

0.6e 

Tnchlorofluoromethane 

ND 

ND 

i ,  l-DCE 

ND 

ND 

1 , 1-OCA 

ND 

ND 

trans-l  ,2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1,2-DCA 

ND 

ND 

1,1, 1-TCA 

ND 

ND 

Carbor  tetrachloride 

ND 

ND 

Brornodichloromethane 

ND 

ND 

1 , 2-Oichloropropane 

ND 

ND 

trans- 1 , 3-Dichloropropane 

ND 

ND 

TCE  a 

Dibromochloromethane 

ND 

ND 

1,1, 2-Tnchioroethanea  a 
cis- 1 , 3-Dichloropropane 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

Bromolorm 

ND 

ND 

Tetrachloroethane^ 

T  etrachloroethene° 

ND 

ND 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

116 

75 

Analysis  Date: 

1/9/86 

9/29/36 

602  Results  (u&/0 

Benzene 

0.2 

ND 

Toluene 

2.6 

ND 

Ethylbenzene 

0.5 

ND 

Chlorobenzene0 

Xylenes3 

0.2 

ND 

ND 

ND 

D^chlorobenzenes 

0.9 

ND 

Analysis  Date: 

1/10/86 

9/22/36 

%  Surrogate  Recovery 

100 

93 

Oil  &  Grease  (mg/1) 

0.6 

0.5 

Petroleum,  Hydrocarbons  (lig/i) 

0.4 

0.5 

Phenols  (ug/l) 

<i 

19 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810891  (601/602),  81089?  (Oil 

&.  Grease,  Pet.  HC),  810893  (Phenols),  beginning  on  page  H-215  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906174  (601/602),  906175  (Oil 

6l  Grease,  Pet.  HC),  906176  (Phenols),  on  pages  H-355,  338,  and  306,  respectively, 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  •  Chlorobenzene  and  meta-xylene 

d  *  Ortho-xylene  and  para-xylene 

c  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 
g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown. 

NO  -  Not  detected 


IV -7  3 


TABLE  IV-29.  Groundwater  sampling  results  for  Well  10-01  at  Beale  AFB,  California 


Round  1 

1/6/86 

3601-006 

Round  2 

4/16/86, 

8604-037- 

601  Results  (ug/1) 

Chloromethane 

ND 

ND 

Bromomethane 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

0.6e 

ND 

T  richlorofluoromethane 

ND 

ND 

1 ,  l-DCE 

ND 

ND 

1 ,  l-DCA 

ND 

ND 

trans- 1 , 2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1  ,2-DCA 

ND 

ND 

1,1,  1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichlorom  ethane 

ND 

ND 

I  ,  2-Dichloropropane 

ND 

ND 

trans- 1 ,  3-Dichloropropanc 

ND 

ND 

TCE 

0.3 

ND 

Dibrornochloromethane 

1,1, 2-Tnchloroethanea 

ND 

ND 

cis- 1 ,  3-Dichloropropanea 

Chioroethylvinyl  ether 

NO 

ND 

Bromoform 

ND 

ND 

Tetrachloroethane° 

ND 

ND 

Tetrachloroethene3 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

37 

89 

Anal>sis  Date: 

1/3/86 

4/23/86 

602  Results  (yg/1) 

Benzene 

ND 

ND 

T  oluene 

2.4 

ND 

Ethylbenzene  c 

1.7 

ND 

Chlorobenzenec 

ND 

ND 

w  1  d 

Xylenes 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/3/86 

4/21/86 

%  Surrogate  Recovery 

116 

93 

Oil  &  Grease  (mg/1) 

2.0 

1.5 

Petroleum,  Hydrocarbons  (ug/1) 

0.9 

1.3 

Phenols  (ug/1) 

<  1 

s 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810896  (601/602),  810897  (Oil 

Jr  Grease,  Pet.  HC),  810898  (Phenols),  beginning  on  page  H-200  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906157  (601/602),  906158  (Oil 

Grease,  Pet.  HC),  906159  (Phenols),  on  pages  H-350,  338,  and  305,  respectively, 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  62<*  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown. 

NO  -  Not  detected 


IV  -74 


TABLE  IV-30.  Groundwater  sampling  results  for  Veil  11-01  at  Beale  AFB,  California. 


Round  1 

I/6/S6 

869! -906 1 

Round  2 
i/16/86, 

869i-0  37“ 

601  Results  (ug/1) 

Chioromethane 

ND 

ND 

Bromcmethane 

ND 

ND 

Dtchiorodifluoromethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methvlene  chloride 

0.6e 

ND 

T  richlorofluoromethane 

ND 

ND 

1  ,  :-dce 

ND 

ND 

i ,  :-dca 

ND 

ND 

trans- 1 , 2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1  ,2-DCA 

ND 

ND 

1,1,1  -TC  A 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichlorome  thane 

ND 

ND 

1  ,  2-DichIoropropane 

ND 

ND 

trans-  1  , 3-Dichloropropane 

ND 

ND 

TCE  a 

0.4 

ND 

Dibromochlorom  ethane 

1,1,  2-T richloroethane3 

ND 

ND 

cis- 1 , 3-Dichloropropanea 

Chloroethylvinyl  ether 

ND 

ND 

Brornoform  . 

ND 

ND 

Tetrachloroethane^ 

ND 

ND 

Tetrachloroethene0 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

94 

81 

Analysis  Date: 

1/S/S6 

4/23/86 

602  Results  (ug/0 

Benzene 

ND 

ND 

T  oluene 

1  6 

ND 

Ethylbenzene 

0.9 

ND 

ChIorobgnzenec 

ND 

ND 

Xylenes0 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1 /S/S  6 

4/21/86 

%  Surrogate  Recovery 

115 

97 

OU  Sc  Grease  (mg/1) 

3.3 

7.2 

Phenols  (ug/1) 

<1 

6 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  819888  (601/602),  810889  (Oil 

Sc  Grease),  S  10890  (Phenols),  beginning  on  page  H-200  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906160  (601/602),  906161  (Oil 

Sc  Grease),  906162  (Phenols),  on  pages  H-351,  338,  and  305,  respectively, 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 
f  -  Confirmed  by  CC/MS  Method  62i 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown. 

ND  -  Not  detected 
ND-Not  detected 


IV -75 


TABLE  [V-1 1 .  Groundwater  sampling  results  for  Well  13-01  at  Beale  AFB,  California 


1 

-  • 

Uo'jnd  2 

1 

:  Sn, 

v,  16,86 

;  'V  ‘ 

.«:.<-0372 

601  Results  lug,’ I) 

NO 

N  P 

NO 

\  'n 

ND 

!  . 

»  ••% 

NO 

•  .  :  j 

•- 

NO 

. . 

-  ;<f* 

O.Se 

•  .  .  .  .  .  ..  ....... 

-.n 

NO 

.n,-r 

NO 

ND 

.  .  -  0  ~  •> 

NO 

\D 

•  *  i*- s-  '  !V r 

\r> 

0.5 

...  w 

0.16 

0.4 

1  .  .'-■'/V 

n^ 

NO 

NO 

ND 

Nib 

\'D 

•' cd.  "'.o'0T’‘ etKane 

N  ^ 

N'O 

.  .  ;cr opr dda-'e 

s  *> 

ND 

Vans-  1  ,  NO..  v',or  ? propane 

NP 

ND 

’6  (2«)‘ 

’*  '  F 

T  .  - 

0. br v. ■> c Nor cvn ethane' 

NO 

ND 

:.s-  :  , 

PNoroeth-*!  v:~v.  ev  er 

NO 

ND 

\r- 

NO 

- -tracr.or  .e:Kan*» 'J 

N  ^ 

!  .1 

**  t  ”  a n ,  ;  r  i e  t  he *"’ e 

’  "  VP  pe'  .’*»np 

■.p 

ND 

P .  *■  .or : be- 

O 

ND 

'  e  • .n* . ,  v 

•  : 

6S 

\  •  j  .  s.% 

.  .  S  r'. 

.  ■ : ;  '86 

602  Results  (yg/)) 

N  O 

NO 

'  JP"» 

NO 

r  ••  . . V *•  ~  / e -  e 

'  5 

NO 

.'".o' ore v 

NO 

ND 

*.  .  *»•  es  ' 

s,  0 

NO 

"V  or o'y*- es 

NO 

'  •  a  •  s ,  s  I'' ate: 

v  86 

i/2l/S6 

N  8  <rrogate  Recovery 

::3 

93 

Oil  4  Grease  (mg/1) 

; .  9 

O.V 

Phenols  (ug/l) 

Metals^  (ug/l) 

<  1 

3a<-.  jm 

<  sc 

s0 

t';.1  ver 

<  1 J 

Pesticide/Herbicides  (ug/D 

:ti.p 

_ V:P  .. 

:.os 

4  G;rcx  'eport  mtV  r ,  refer  to  sa  ••  p!e  No.  %  !  0496  (60  !  ’602),  3  IC-49?  (Oil 
V  Z'f'A*,?),  :'V*»!a.s',  S‘0*99  < Phenols),  beginning  on  page  H-279 

■  -  '  ppercJ;  «  Vi  . 

'■  .jrew  •c,«jr!  mr-Vr,  r«!**r  t.>  sa-*..,>  No.  «>0<i  1  27  (60 !  '6C2),  9061  2$  (Oil 
*«  9.6!  ):  1  .!,•  ,  I  :■)  'M i*tals  1,  906110  (Pesti.  ule/HerOn'i d«*s), 

•  *»  ?dgfs  H-H9,  IIS,  r//,  * 20  ard  U  V  3  36  (  509^/5-0913),  respectively,  in 
\ppendj  %  H, 

Tk»*v*  o  »  D'-,jnrfs  •  oelote 
‘’’w»»%e  ■  O'1  r-o  mds  ■  oeiote 

•  ~*N  •o* *ene  and  tretd-xy!»v>f» 

,?r  '•“"■e  and  para- * v!ene 

he!  ) jy  '-or-*  a!  laboratory  ba>  kgroor  j  ,»we! 

-'nr'f.rtred  “jv  cf  at  '?vp]  m  parent ‘'ests  asing  f.Pr\  Method  ( >2 6  and 

kp  ;  *v  *■  ,  Jfrx-  _ 

As,  Pa.  <™d.  Cr,  Pb.  Hg,  Se,  Ag.  Those  •  *»tals  *ith  -  oncentr ations  above 
let"  !;.v'  its  lr**  shown. 
n.'‘.  IA  4  ►:<•-••  Nwnd  -*•  •  <•?*•')»{  1  .r>V 

*■•-•••  t-M"  '»-* 
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TABLE  IV -32.  Groundwater  sampling  results  for  Well  13-02  at  Beale  AFB,  California 


Round  I 

Round  2 

1/10/86 

U  ’l  6'36, 

8601-028* 

S6C4-037- 

601  Results  (ug/1) 

Chloromethane 

ND 

ND 

Bromomethane 

ND 

ND 

Dichlorodifluoromethane 

\*D 

ND 

Vinyl  chloride 

\D 

NP 

Chloroethane 

\D 

ND 

Methvlene  chloride 

3.7e 

0.3ff 

T  richlorofluoromethane 

ND 

ND 

1  ,  l-DCE 

ND 

NP 

1  , 1-DCA 

ND 

ND 

trans- 1 , 2-DCE 

3.8 

* .  s 

Chloroform 

0.35 

ND 

1  ,2-DCA 

ND 

NO 

I  , !  ,1-TCA 

ND 

N 

Carbon  tetrachloride 

ND 

ND 

B  romodichloromethane 

ND 

N  P 

1 , 2-Dichloropropane 

ND 

ND 

trans- 1 , 3-Dichloropropane 

ND 

ND 

TCE 

Dibromochloromethane* 

1 06* 

23  (29> 

1,1, 2-Trichloroethanea 
cis-1 ,3-Dich!cropropane 

ND 

NP 

Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

Tetrachloroethane® 

Tetrachloroethene0 

3.2 

i  .  i 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

N  D 

Surrogate  Recovery,  % 

Si 

■*  s 

Analysis  Date: 

:  \u;%h 

602  Results  (ug/1) 

Eenzene 

\p 

\  ^ 

Toluene 

ND 

V  'A 

Ethylbenzene 

0.3 

ND 

Chlorobenzene0 

X  ylenes0 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

N  D 

Analysis  Date: 

!  '16/86 

.  •  7  ; 

%  Surrogate  Recovery 

99 

a  i 

Oil  *  Grease  (mg/1) 

•  ■> 

* . Q 

Phenols  (ug/D 

Metals®  (ug/1) 

NA 

Barium 

<  30 

.  "  0 

Pesticide/Herbicides  (ug/D 

2,4-D 

_ sn _ 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810508  (60  i  '60?\  'P.. 

<5c  Grease),  810506  (Pesticide/Herbicides),  S 1  0 G 9  (Metals),  beg.'-.ng  v- 
page  H-280  in  Appendix  H. 

2  -  Acur  ex  report  number,  refer  to  sample  No.  9061  39  (60  1  '60?',  90-6  1  *0 

ic  Grease),  906143  (Phenols),  906 1  ^  1  (Metals),  906 1  ** 2  (P**sti  :.de  Herb:-'.  *•'■»  . 
on  pages  H-349,  338,  305,  320,  and  311/3  34  (509A  ^O^P).  aspect  /e:,. 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/.M5  Method  624  (For  PC  A /POT,  orl»  PCf.  f->un.j) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Mg,  Se,  Ag.  Those  metals  *itf  nr-,  c  t'  it. '  s  ,ib-nr 

detection  limits  are  shown. 

h  -  Confirmed  by  GC/M5  at  level  in  parenthesis  ismg  F.P  '  Me?*' a*  ^2'*  v'  * 

SP-  1000  column. 

i  -  Below  concentration  found  in  method  blank. 

NA  -  Not  analyzed 
NO  -  Not  detected 
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T  V^LEL  IV G roupfl * ater  sampling  •'psuits  for  Well  15-01  at  iie  \1  R 


1 . . : 


••  0  i  ii esult*  •) 


* 


4 


k  J  *  **  ‘  -  ’* 

;  ......  ' 

602  Result 5  (ug>  I) 


-  ■je-  *e  - 


•  ,  e*> 

'  ;  -  '.*•  :  e  r 

V'  N  ‘ 

;  J  S.  ,  :»  e 

v  1  .... 

•  s  -  <SJ’*  ■*  **  ’ 

Oil  *  Grease  (mg/1) 

.  i 

Phenols  (jig/I) 

Metals"  (yg/l) 

1 

Rar.  jm 

•  ■■ .  1  * 

Pesucide/Herbicides  (ug/l) 

1 

.  .  •  Jare 

_ L__ _ J 

T  !o?~ores: 

'i  .jft*  'epor :  "■  jr*' be' .  'eler  to  sa  '  oie  No  S  .  , 2S  ' * .  s  -C  .  5  •  •  -  ■ 

A  grease i .  S.  2*  3 5  ' Phenols).  S .  "j*sa  M«?tai * >.  >g.- ‘  g  or  page  -■»  2*2 

m  Append  *  H. 

‘  \.‘jre«  report  n  amber,  'efer  to  \a pie  No.  906C96  SC  *>  ,2'.  *.  *  O.. 

A  Grease),  906099  Phenols).  906-0  9  S  >Meta»s,.  *06»C  pest,-. .  3e -*06,00 
(Herbicides),  on  pages  H  -  3*8.  318,  30  *,  320.  3 .  3,  3  !<»,  'rspe-  t.  *e. . . 

in  A  ppen<Ji  *  H . 

t  These  com  pounds  coelute 

b  These  com  pour  ds  coelute 

Chlorobenzene  jrd  meta-*vie  e 
1  Ortho-*yJene  and  para-n/lene 

e  -  Re.ow  nor'-ai  .aboratory  backgr  ;ur-j  e/e 

'  Conf  'tried  by  GC  MS  Met'-.,.!  62*  F  j'  P-  A  P'  F  .  .  .p  t  :  . 

*  A  s.  Ba,  Cd.  Cr,  Pb,  Hg,  Se,  Ag.  T^ose  '  eta.  s*.r  >  t’ •>  *».**• 

detention  limits  are  sho*n. 

’  fleio*  conce 'trat. or.  found  r-  -^et'iod  M  »•  -k 

NA  Not  analyzed 

NO  •  Not  detected  rv  -7s 


r  \B LE  IV - 34.  Groundwater  sampling  results  for  Well  15-02  at  Beale  AFB,  California 


Round  1 

•  TS6  . 

3601 -026 ' 

Pound  2 
!  V'S6, 

1 7" 

601  Results  (p^/D 

v  o 

NO 

\  'b 

NO 

-  -  •» '.j  *  cM'T'^r '-ane 

sn 

NO 

NO 

NO 

^'oet^ane 

NO 

NO 

.  e^e  k,Ior:  -e 

~.se 

!.5e 

’•  *  >r  .  .o etKane 

NO 

NO 

■  VE 

NO 

NO 

,  -00  3 

NO 

ND 

••j-s- .  ,:oce 

NO 

NO 

NO 

NO 

’Oi'A 

NO 

sn 

_ ^z\ 

NO 

NH 

arbor  tetr schior.de 

NO 

NO 

a  'orod.cbiorotretbane 

NO 

Mn 

,  N’\  Norcpropane 

NO 

MD 

•'j-'s-  :  ,  vrV.-Moroprppare 

NO 

NO 

*■  '  r 

NO 

NO 

.r  ■•  "  .:r  .y.i  c 

i  ,  _  .a 

NO 

MD 

.5-  .  ’-0. -fc.or  'p'Opa^e 

*.  "* 

NO 

NO 

S  D 

\p 

N  O 

•  'v'pe^  /ere 

*,  o 

sr 

...  -> 

o 

NO 

'  1.5,-. 

.  >  ?b 

.  ,S  Sb 

SO?  Results  <ug/l) 

,-e  r 

NO 

NO 

-  .... 

NO 

*•  .  .  “*r  je-r 

"  .b 

SD 

|  ■  :r^r  .'e^e 

N  O 

ND 

i  •  .  e-  es  ' 

NO 

NO 

|  •  r 

N  ’b 

NO 

*  a  -s.s  bj-r; 

A  %f> 

M  ' : 8/36 

*  '  '«'• 

>3 

96 

Oil  4  Grease  (mg/!) 

0.6 

Phenol*  (ut/D 

b 

Metals*  (ug/0 

aar .  Jfn 

.  rc 

::o 

p«tici<J*/Herbicjde»  (iig/1) 

L  .ndane 

0.06 

r  -IT eS: 

>jre*  *eport  •'‘.jr'&er,  refer  to  sa'~ p!e  No.  3 !  0**60  ‘60  i  6"?'.  310*61  (Oil 

V  Grease),  3;~«»6)  ^Phenols),  S  I  0  ^  T  Al*»ta:s),  beginning  on  page  M-2'6 
-  Appends  h. 

3.  ‘uren  report  number,  -efer  to  ja^ple  No.  9C6C8'  '60'.  602  .  <*060%6  (Oil 

V  >ease>,  906088  'Phenols*,  90608  'Metals)  906089  (Pestio.de.' ’Herbicides*, 
jn  ,-^fiH.NJ,  MS.  30  5.  320  and  1,  i  •  «,  ( v;9  4  '509Rj,  respect. /eU .  in 

*  p  pc n  '1i «  H . 

a  r^ese  o,rpourds  oeiute 

TKe*e  ofrv  pounds  oeiute 
h,.or  .-ben/ene  and  •’■-eta- «ylere 
'  ,v  e-?  »nd  para-tvle^e 

r'.  *  r  <  ,  **>«-•  r  it>»rv  '  ** »«»»••* 
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'  % ,  P  i  * .  ' ,  Ph ,  Mg ,  S*.  '  ^  nsc  ■  •  «-  ?  a .  •*  *  i  f  *  •>  «*r  t  •  i’  .  !n\  ib.we 

N  -  N  ■  •  *  , 


t  r<* 


kO  «r  r 
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TABLE  IV-35.  Groundwater  sampling  results  for  Well  13-03  at  Beale  AFB,  California 


Round  1 

Round  2 

1/9/86 

4/15/86 

8601-026 

S604-037‘! 

601  Results  (ug/1) 

Chloromethane 

ND 

ND 

Bromomethane 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

0.7e 

6.8e 

T  richlorofluoromethane 

ND 

ND 

1 ,1-DCE 

ND 

ND 

1 , 1-DCA 

ND 

ND 

trans- 1 ,2-DCE 

ND 

ND 

Chloroform 

ND 

0.7 

1,2-DCA 

ND 

ND 

1,1,1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichloromethane 

ND 

ND 

1 , 2-Dichloropropane 

ND 

ND 

trans- 1 , 3-Dichloropropane 

ND 

ND 

TCE  a 

Dibromochloromethane 

ND 

ND 

1,1, 2-T  richioroethane3 

ND 

ND 

cis- 1 , 3-Dichloropropanea 
Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

e'rachloroethane0 

Tetrachloroethene3 

ND 

ND 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

75 

75 

Analysis  Date: 

1/13/86 

4/21/86 

602  Results  (ug/1) 

Benzene 

ND 

ND 

Toluene 

ND 

ND 

Ethylbenzene 

0.6 

ND 

Chlorobenzene0 

Xylenes0 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/13/86 

4/18/86 

%  Surrogate  Recovery 

97 

94 

Oil  A  Crease  (mg/1) 

0.5 

0.8 

Phenols  (ug/1) 

20 

<1 

Metals*  (ug/1) 

Pesticide/Herbicides  (ug/1) 

ND 

ND 

Lindane 

NA 

0.1 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810466  (601/602),  810467  (Oil 

<&  Grease),  810469  (Phenols),  810468  (Metals),  beginning  on  page  H-256 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906091  (601/602),  906090  (Oil 

&  Grease),  906092  (Metals),  906093  (Phenols),  906094  (Pesticide),  906059 
(Herbicides),  on  pages  H-348,  338,  320,  305,  313/334  (509A/509B),  respectively, 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCF  found) 
g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown. 


NA  -  Not  analyzed 

ND  -  Not  detected  IV  -80 


TABLE  IV -36.  Groundwater  sampling  results  for  Well  1 5—04  at  Beale  AFB,  California 


Round  1 

Round  2 

1/9/86 

0/15/86 

8601-026 

8604-0372 

601  Results  (yg/1) 

Chlorornethane 

ND 

ND 

Brornomethane 

ND 

ND 

D  ichlorodif  luoromethane 

MD 

ND 

Vinvl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

0.6e 

0.6e 

Trichlorof  luoromethane 

ND 

ND 

1,1-DCE 

ND 

ND 

1 , 1-DCA 

ND 

ND 

trans-l  ,2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1  ,2-DCA 

ND 

ND 

1,1, 1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichloromethane 

ND 

ND 

l ,  2-Dichloropropane 

ND 

ND 

trans- 1 , 3-Dichloropropane 

ND 

ND 

TCE  a 

ND 

ND 

Dibromochlorom  ethane 

1,1, 2-Trichloroethanea 

ND 

ND 

cis-1 ,3-Dichloropropanea 
Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

T  etrachloroethane° 

ND 

ND 

Tetrachloroethene0 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

88 

62 

Analysis  Date: 

1/16/86 

4/18/86 

602  Results  (ug/1) 

Benzene 

ND 

ND 

Toluene 

0.3 

ND 

Ethylbenzene 

0.5 

ND 

Chlorobenzene0 

ND 

ND 

Xylenes 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/13/86 

4/17/86 

%  Surrogate  Recovery 

94 

104 

Oil  *  Crease  (mg/1) 

0.8 

Phenols  (ug/1) 

22 

Metals8  (pg/1)  , 

Barium 

<50  ' 

210 

Pesticide/Herbicides  (pg/1) 

Lindane 

NA 

0.12 

-  Acurex  report  number,  refer  to  sample  No.  810434  (601/602),  810485  (Oil 
&  Grease),  810487  (Phenols),  810486  (Metals),  beginning  on  page  H-258 
in  Appendix  H. 

-  Acurex  report  number,  refer  to  sample  No.  906043  (601/602),  906044  (Oil 

8c  Grease),  906045  (Metals),  906046  (Phenols),  906047  (Pesticide/Herbicides), 
on  pages  H-347,  338,  320,  305,  and  312/334  (509A/509B),  respectively, 
in  Appendix  H, 

-  These  compounds  coelute 

-  These  compounds  coelute 

-  Chlorobenzene  and  meta-xylene 

-  Ortho-xylene  and  para-xylene 

-  Below  normal  laboratory  background  level 

-  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

-  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown. 

-  Below  concentration  found  in  method  blank 

-  Not  analyzed  m  oi 

-  Not  detected 


TABLE  IV-37.  Groundwater  sampling  results  for  Radian  Weil  No.  1  at  Beale  AFB,  California 


— 

Round  1 

Round  2 

4/16/86 

Not  Taken 

S60b-0  37 1 

601  Results  (pg/l) 

Chloromethane 

ND 

Bromomethane 

— 

ND 

Dichlorodifluorome  thane 

-- 

ND 

Vinyl  chloride 

— 

ND 

Chloroe  thane 

- 

ND 

Methylene  chloride 

— 

ND 

Trichlorofluoroinethane 

— 

ND 

l  ,  l-DCE 

— 

ND 

! ,  1-DCA 

— 

ND 

trans- 1 , 2-DCE 

- 

ND 

Chloroform 

ND 

1  ,2-DCA 

— 

ND 

1,1,1-TCA 

— 

ND 

Carbon  tetrachloride 

— 

ND 

Bromodichlorom  ethane 

- 

ND 

1  , 2-Oichloropropane 

-- 

ND 

trans-  1 , 3-Dichloropropane 

— 

ND 

TCE 

Dibromochloromethane3 

*- 

ND 

l ,  1 , 2-Trichloroethanea  ^ 
as- 1  , 3-Dichloropropane 

ND 

Chloroethylvinyt  ether 

-- 

ND 

Brotnoform 

-- 

ND 

Tetrachloroethane? 

Tetrachloroethene0 

ND 

Chlorobenzene 

ND 

Dichlorobenzenes 

- 

ND 

Surrogate  Recovery,  % 

- 

SO 

Analysis  Date: 

- 

0/23/S6 

602  Results  (pg/1) 

Benzene 

.. 

0.3 

Toluene 

-- 

ND 

Ethylbenzene 

— 

ND 

Chloroben  zenec 

Xylenes'1 

— 

ND 

ND 

Dichlorobenzenes 

— 

ND 

Analysis  Date: 

4/2I/S6 

%  Surrogate  Recovery 

- 

9? 

Oil  A  Grease  (mg/1) 

S.4 

Phenols  (ug/1) 

Metals8  (ug/1) 

NA 

Barium 

70 

Chromium 

so 

Base/Neutrals  4  Acids  (ug/1) 

Phenol 

II 

5.0 

Footnotes: 

I  -  A  cure  x  report  number,  refer  to  sample  No.  9061  50  (601/602),  906251  (Oil 
&  Grease),  906252  (Metals),  9061  51  (SNA),  on  pages  H- 350,  338,  320  and 
325,  respectively,  in  Appendix  H. 
a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 
g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown. 

ND  -  Not  detected 
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TABLE  IV-38.  Groundwater  sampling  results  for  Radian  Well  No.  2  at  Beale  AFB,  California 


R  jund  ! 

Round  2 

.  8  86 

36, 

86 c:-o:  v 

8604-037“ 

601  Results  (ug/l) 

—  •  — 

OMorometiune 

ND 

ND 

Rromomethane 

\  D 

ND 

Dichlorodifluorom  ethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chi  or  oe  thane 

\D 

ND 

Methvlene  chloride 

4.0** 

C.3e 

T  richlorofluoromethane 

ND 

ND 

1  ,  l-DCE 

ND 

ND 

1  ,  l-DCA 

ND 

MO 

trans-  1 , 2-DCE 

N  D 

ND 

Chloroform 

ND 

ND 

!  ,2-DCA 

ND 

ND 

; , ; ,  i-TC.A 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichlorome  thane 

ND 

ND 

l  ,  2-Dichloropropane 

MD 

ND 

trans-  1 , 3-DichIoropropane 

ND 

MD 

•rnr 

ND 

ND 

Dibromochlorotne  thane3 

1 , 1  ,  2-Tnchloroethane3  ^ 
cis-  1  ,  3-DiChloropropane 

ND 

ND 

Chioroethylvmyl  ether 

ND 

ND 

Brornoform 
r  ctrachloroethane^ 

ND 

ND 

ND 

ND 

Tetrachloroethene3 

Chlorobenzene 

0.4 

MD 

Dichiorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

1  12 

37 

Analysis  Date: 

1/10/36 

■'*.'23/36 

607  Results  (ug/l) 

Benzene 

0.9* 

2.9  (1.0)h 

T  oluene 

0.3 

MD 

Ethylbenzene 

:.s 

MD 

Chlorobenzene0 

X  ylenes 

0.4 

0.4 

ND 

ND 

Dichiorobenzenes 

l.S 

ND 

Analysis  Date: 

1 '1 1/36 

9/21/36 

Surrogate  Recovery 

:  is 

55 

Oil  A  Grease  (mg/1) 

0.9 

4.3 

Phenols  (ug/l) 

Metals®  (ug/l) 

23 

MA 

Barium 

:20 

<40 

Base/Neutrals  4  Acids  (ug/l) 

Phenol 

3 

ND 

Footnotes:  . 

1  -  Acurex  report  number,  refer  to  sample  No.  SI0408  < 60 1  /602>,  S 1 0^*09  (Oil 

<Jr  Grease),  810412  (Phenols),  810411  (Metals),  810410  (SNA),  beginning 
on  page  H-234  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906  1 99  (601/602),  906200  (Oil 

&  Grease),  906202  (Metals),  906201  (BN A),  on  pages  H-356,  339,  320,  and 
325,  respectively,  in  Appendix  H. 
a  -  These  compounds  coelute 

h  -  These  compounds  coelute 

-  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho- xylene  and  para-xylene 

e  -  Reiow  normal  laboratory  background  level 
f  -  Confirmed  by  GC/MS  Method  624 

g  -  As,  Ra,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown.  h-Confirmed  by  GC/MS  at  level  in  parenthesis 
usmg  FPA  Method  624  and  SP-  1000  column. 

NA  -  Not  analyzed 

ND  -  Not  detected  IV -83 


TABLE  IV-39.  Groundwater  sampling  results  for  Radian  Well  No.  3  at  Beale  AFB,  California 


Round  1 

Round  2 

i/8/86 

4/17/86 

8601-0 i 3 

8604-037^ 

MO 

ND 

MO 

ND 

MO 

ND 

MD 

ND 

MO 

ND 

3.9e 

0.5e 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MO 

ND 

ND 

ND 

ND 

ND 

MD 

ND 

MD 

ND 

MD 

ND 

MD 

ND 

0.4 

MD 

ND 

94 

76 

1/10/86 

4/24/86 

ND 

ND 

0.3 

ND 

0.4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

I  '10/86 

4/22/86 

98 

92 

1.8 

2.8 

37 

NA 

<50 

50 

ND 

ND 

- - - 

60 1  Results  (pg/1) 

Chloromethane 
Bromom  ethane 
D  ichiorodi  f  I  uororn  ethane 
Vinyl  chloride 
Chloroethane 

Methylene  chloride 
T  richlorofluoromethane 
1,1-DCE 
! ,  1-DCA 
trans- 1 , 2-DCE 

Chloroform 
1  , 2-DCA 
1,1,  l-TCA 

Carbon  tetrachloride 
Bromodichloromethane 

1  ,  2-Dichloropropane 
trans-  I  ,  3-Dichloropropane 

TCE  a 

Dibromochlorome  thane 

1,1, 2-T  richloroethanea 
cis- 1  , 3-Dichloropropane 

Chloroethylvinyi  ether 
Bromoform 
Tetrachloroethane^ 
Tetrachloroethene° 

Chlorobenzene 

Dichlorobenzenes 

Surrogate  Recovery,  % 

Analysis  Date: 

602  Results  (ug/I) 

Ben/cne 

Toluene 

Ethylbenzene 

Chlorobenzene0 

Xylenes0 

Dichi  or  obenzenes 

Analysis  Date: 

%  Surrogate  Recovery 

Oil  &  Grease  (mg/1) 

Phenols  (ug/D 
Metals®  (ug/1) 

Barium 

Base/Neutrals  &  Acids  (ug/1) 


Acurex  report  number,  refer  to  sample  No.  SI0404  (601/602),  310405  (Oil 
&  Grease),  310414  (Phenols),  SI0407  (Metals),  810406  (BNA),  beginning 
on  page  H-.:34  in  Appendix  H. 

Acurex  report  number,  refer  to  sample  No.  906203  (601/602),  906204  (Oil 
<Sf  Grease),  906212  (Metals),  90621 1  (BNA),  on  pages  H-352,  339,  320,  and 
326,  respectively,  in  Appendix  H. 

These  compounds  coelute 
These  compounds  coelute 
Chlorobenzene  and  meta-xylene 
Ortho-xylene  and  para-xylene 
Below  normal  laboratory  background  level 

Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown. 

Not  analyzed 
Not  detected 
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TABLE  IV -40.  Groundwater  sampling  results  for  Radian  Weil  No.  4  at  Beale  AFB,  California 


Round  1 

Round  2 

1/7/86  , 

4/17/86 

S60I-009 

8604-037^ 

601  Results  (ug/D 

Chloromethane 

MD 

ND 

Bromomethane 

ND 

ND 

Dichlorodifluorometh*:*.? 

ND 

ND 

Vinv!  chloride 

ND 

ND 

Chloroethane 

MD 

ND 

Methvlene  chloride 

o.$e 

0.3e 

Trichlorofluorom  ethane 

ND 

ND 

1  ,  l-DCE 

ND 

ND 

1  ,  1-DCA 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

Chloroform 

ND 

ND 

1  ,2-DCA 

ND 

ND 

1,1,1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodi  chloromethane 

ND 

ND 

1  ,  2-DichIoropropane 

ND 

ND 

trans- 1  ,  3-Dichloropropane 

ND 

ND 

TCE  a 

ND 

ND 

Dibromochlorom  ethane 

1,1, 2-T  richioroethanea 
cis- 1 , 3-Dichloropropane 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

TetrachloroethaneJJ 

Tetrachloroethene 

ND 

ND 

Chlorobenzene 

ND 

ND 

Oichlorobenzenes 

NO 

ND 

Surrogate  Recovery,  % 

78 

51 

Analysis  Date: 

1/9/86 

4/24/36 

602  Results  (ug/l) 

Benzene 

ND 

ND 

Toluene 

0.7 

ND 

Ethylbenzene 

0.7 

ND 

Chlorobenzene0 

X  ylenes0 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/8/86 

4/24/86 

°6  Surrogate  Recovery 

162 

96 

OU  &  Grease  (mg/1) 

0.8 

2.7 

Phenols  (ug/l) 

Metals8  (ug/l) 

100 

NA 

Barium 

60 

160 

Silver 

30 

<  10 

Base/Neutrals  &  Acids  (ug/l) 

ND 

ND 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810296  (601/602),  810297  (Oil 

&  Crease),  810413  (Phenols),  810287  (Metals),  810286  (BNA),  beginning 
on  page  H-214  in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  906213  (601/602),  906214  (Oil 

Grease),  90621 6  (Metals),  906215  (BNA),  on  pages  H-352,  339,  320,  and 
326,  respectively,  in  Appendix  H. 
a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Sc,  Ag.  Those  metals  with  concentrations  above 

detection  limits  are  shown. 

NA  -  Not  analyzed 
NO  -  Not  detected 
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TABLE  TV -4 1 .  Groundwater  sampling  results  for  Base  Production  Well  No.  1  at  Beale  AFB,  California 


Round  1 

1/8/86 

8601-01 3 1 

Round  2 

Not  taken 

601  Results  (yg/l) 

Chioromethane 

ND 

- 

Bromomethane 

ND 

— 

Dichlorodifluorome  thane 

ND 

— 

Vinyl  chloride 

ND 

-- 

Chloroethane 

ND 

-- 

Methylene  chloride 

0.9e 

— 

Tnchlorofluoromethane 

ND 

: ,  I-DCE 

ND 

— 

1,1-DCA 

ND 

trar.s- 1 , 2-DCE 

ND 

Chloroform 

ND 

— 

1  ,2-DCA 

ND 

— 

1,1, 1-TCA 

ND 

— 

Carbon  tetrachloride 

ND 

— 

Bromodichiorom  ethane 

ND 

" 

1 , 2-Dichloropropane 

ND 

trans- 1 , 3-Dichloropropane 

ND 

TCE  a 

ND 

— 

Dibromochlorome  thane 

1 ,  l  ,2-Trichloroethanea 

ND 

— 

cis-  1 , 3-Dichloropropanea 

Chloroethylvjnyl  ether 

ND 

— 

Bromoforrn  . 

ND 

-- 

Tetr3ch4'oroethane£ 

ND 

— 

Tetrachloroethene 

Chlorobenzene 

ND 

— 

Dichlorobenaenes 

ND 

Surrogate  Recovery,  % 

136 

.. 

Analysis  Date: 

1/1 1/S6 

- 

602  Results  Cug/I) 

Benzene 

ND 

-- 

Toluene 

0.2 

— 

Ethylbenzene 

0.9 

— 

Chlorobenzene 

ND 

-- 

Xylenes 

ND 

— 

Dichlorobenzenes 

ND 

— 

Analysis  Date: 

I/J3/S6 

- 

%  Surrogate  Recovery 

103 

- 

Oil  4t  Grease  (mg/1) 

0.4 

-- 

Phenols  (jig/1) 

40 

Metals®  (»ig/l) 

ND 

-- 

Footnotes:  % 

l  -  Acurex  report  number,  refer  to  sample  No.  810478  (601/602),  810479  (Oil 
&  Grease),  810480  (Metals),  S 1 04 S l  (Phenols),  beginning  on  page  H-236 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 
g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown. 

ND  -  Not  detected 


TABLE  IV -42.  Groundwater  sampling  results  for  Base  Production  Veil  No.  2  at  Beale  AFB,  California 


— 

Round  1 

Round  2 

1/S/S6 

4/IS/86, 

3601-0 1 3 1 

S604-037‘ 

60 1  Results  (pg/1) 

Chloromethane 

ND 

21  (31)' 

Bromomethane 

ND 

16  ( 1 6) 

Dichlorodifluoroinethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

1.0e 

0.2e 

T  richlorofluoromethane 

ND 

ND 

1  , 1-DCE 

ND 

ND 

1  , 1-DCA 

ND 

ND 

trans- 1 , 2-DCE 

ND 

ND 

0.6  (2.4)' 

Chloroform 

ND 

1 ,  2-DCA 

ND 

ND 

1,1,  l-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

1.4  (2.9)1 

Bromodichlorom  ethane 

ND 

l ,  2-Oichloropropane 

ND 

ND 

trans-  l  ,  3-Dichloropropane 

ND 

ND 

TCE  a 

Dibromochloromethane 

ND 

ND 

1.1  (2.7)f,h 

1,1, 2-Trichloroethanea 

ND 

cis- 1 , 3-Dichloropropane 

Chloroethylvinyl  ether 

ND 

ND 

Brornoform 

ND 

ND 

Tetrachloroethane® 

Tetrachloroethene0 

ND 

ND 

Chlorobenzene 

ND 

ND 

OicWorobenzenes 

ND 

ND 

Surrogate  Recovery,  'X, 

101 

82 

Analysis  Date: 

1/1 1/S6 

4/24/86 

602  Results  (yg/1) 

Benzene 

ND 

ND 

Toluene 

ND 

ND 

Ethylbenzene 

0.6 

ND 

Chlorobenzenec 

Xylenes*3 

ND 

ND 

ND 

ND 

D  i  chi  oroben  zenes 

ND 

ND 

Analysis  Date: 

1/1 1/36 

4/22/86 

%  Surrogate  Recovery 

104 

145 

Oil  &  Crease  (tng/0 

0.4 

0.9 

Phenols  (fig/l) 

Metals®  (yg/1) 

33 

37 

Barium 

<50 

50 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810433  (601/602),  810439  (Oil 

<3c  Grease),  810440  (Metals),  810441  (Phenols),  beginning  on  page  ft -235 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  BP2-G2  (All  parameters)  on 

pages  H-333  (601/602),  339  (Oil  and  Grease),  320  (Metals)  and  306  (Phenols), 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

<•  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  at  level  in  parenthesis  using  EPA  Method  624  and 
SP- 1000  column. 

g  -  As,  8a,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown, 
h  -  Dibromochloromethane  confirmed  by  GC/MS. 

ND  -  Not  detected 
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TABLE  IV -43.  Groundwater  sampling  results  for  Base  Production  Well  No.  3  at  Beale  AFB,  California 


Round  1 

Round  2 

1 2S/S6  , 

6/13/36 

S6C 1-0 1 3 1 

3606-0372 

601  Results  (ug/l) 

.  . 

Chloromethane 

ND 

ND 

Bromom  ethane 

ND 

ND 

Oichlorodifluoromethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

0.9e 

1.6* 

T  richlorof  1  uoromethane 

ND 

ND 

1 ,  l-DCE 

ND 

ND 

1  ,  1-DCA 

ND 

ND 

trans- 1 ,2-DCE 

ND 

ND 

Chloroform 

ND 

0.03 

1 ,2-DCA 

ND 

ND 

1,1,1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichloromethane 

ND 

ND 

1 ,  2-Dichloropropane 

ND 

ND 

trans- 1 ,  3-Dichloropropane 

ND 

TCE  a 

Dibroinochlorom  ethane 

ND 

ND 

ND 

1 , 1 , 2-Trichloroethanea 
cis-1 , 3-Dichloropropane 

ND 

Chloroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

Tetrachloroe  thane® 
Tetrachloroethene 

ND 

ND 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

NO 

ND 

Surrogate  Recovery,  % 

119 

63 

Analysis  Date: 

1/11/36 

6/26/36 

602  Results  (ug/l) 

Benzene 

ND 

ND 

T  oluene 

ND 

ND 

Ethylbenzene 

1.1 

ND 

Chlorobenzene0 

Xylenes'1 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

1/1 3/36 

6/22/36 

%  Surrogate  Recovery 

105 

104 

Oil  *  Grease  (mg/I) 

0.2 

1.6 

Phenols  (ug/l) 

Metals8  (ug/l) 

36 

26 

Barium 

70 

90 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  8 1  O^S 2  (601/602),  SI 0483,  (Oil 

<Jc  Grease),  310437  (Phenols),  810436  (Metals),  beginning  on  page  H-236 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  BP3-C2  (All  parameters),  on 

pages  H-353  (601/602),  339  (Oil  &  Grease),  320  (Metals)  and  306  (Phenols) 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 
g  -  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  are  shown. 

ND  -  Not  detected 
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TABLE  IV -44.  Groundwater  sampling  results  for  Base  Production  Well  No.  4  at  Beale  AFB,  California 


Round  1 

Round  2 

1/S/S6 

6/1S/S6 

S601-0I 3 

8696-037 

601  Results  (ug/1) 

Chloromethane 

S'D 

ND 

Bromomethane 

ND 

ND 

DiChlorodifluoromethane 

ND 

ND 

Vmvl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

9. 6e 

I.Se 

Trichlorofluoromethane 

ND 

ND 

1  ,  l-DCE 

ND 

ND 

1  , 1-DCA 

ND 

ND 

trans- ! ,  2-DCE 

ND 

ND 

Chloroform 

ND 

0.92 

:  ,2-DCA 

ND 

ND 

1,1,1 -T  C  A 

ND 

ND 

Cdrbon  retr3ChJonde 

ND 

ND 

Bromodichloromethane 

ND 

ND 

l ,  2-Dichioropropane 

ND 

ND 

trans-  1 , 3-Dichloropropane 

ND 

ND 

TCE  a 

Dibromochlorome  thane 

ND 

ND 

l  ,  1 ,2-Trich!oroethanea 
cjs-1  , 3-Dichloropropanea 

ND 

ND 

CNoroethylviny!  ether 

ND 

ND 

Bromoform 

ND 

ND 

Tetrachloroethane^ 

Tetrachloroethene 

NO 

ND 

Chlorobenzene 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  % 

56 

73 

Analysis  Date: 

I/'  1/86 

6/26/S6 

602  Results  (ug/1) 

Benzene 

ND 

ND 

T  oluene 

ND 

ND 

Ethylbenzene 

0.6 

ND 

Chlorobenzene0 

Xylenes0 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

0.5 

ND 

Analysis  Date: 

1/1 1/86 

6/26/36 

%  Surrogate  Recovery 

102 

98 

Oil  &  Greaise  (mg/I) 

C.4 

<0.1 

Phenols  (ug/1) 

Metals®  (ug/D 

66 

33 

Silver 

50 

<10 

Footnotes: 

1  -  Acurex  report  number,  refer  to  sample  No.  810442  (601/602),  310443  (Oil 

<Sc  Grease),  S10444  (Metals),  S10445  (Phenols),  beginning  on  page  H-235 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  BP4-G2  (All  parameters),  on 

pages  H-353  (601/602),  339  (Oil  Si  Grease),  320  (Metals),  and  306  (Phenols) 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho- xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  \s,  Da,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Thost*  metals  with  ronicn trat.ons  above 

detection  limits  are  shown. 

NO  -  Not  detected 
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TABLE  IV 5.  Groundwater  sampling  results  for  Base  Production  Well  No.  5  at  Beale  AFB,  California. 


.  '?  Sn  , 
v  •  ~ ; . :  i  v 

Round  2 
^":$'$6, 
y.60^-0 

60 1  Results  (ug/l) 

etna^e 

ND 

ND 

:3-\y  v-e*-4'e 

\D 

’  :d 

v,  l 

ND 

ND 

...  ■ v 

\r> 

ND 

.  o-  -“i-a-f 

NO 

ND 

*/**•."  v  .e^e  ’’.or;  :e 

•  -<? 

ND 

-h.or^f .^orprr ethane 

ND 

ND 

■>.*'  c 

ND 

ND 

i'NM 

ND 

ND 

tra-s-  :,:.V£ 

ND 

ND 

>,  v  of  or 

ND 

ND 

: .  :-dc  a 

ND 

ND 

. , ; ,  ,-TCA 

ND 

ND 

letraefNo'.ae 

ND 

ND 

Bro”  odiChiorp’nethane 

NO 

ND 

ND 

ND 

t  r  a*'  t>- 1  ,  3- .  ■  i  c  hi  or  j  pr  a  pane 

ND 

ND 

-,~r 

ND 

ND 

T'.  br  e'”  ocK.erorr  ethane3 

!  ,  .  ,  2-7r:chIoroethanea 

ND 

ND 

:.s- ! .  3-0::uloropropar«e' 

h !  o r  oe  t  h  v !  / .  ’■*  v  1  •:  t  h»» r 

ND 

NO 

"3 r 0"r  oform. 

ND 

ND 

r“!'  achloroe  thane  ~ 

ND 

SC 

‘'etrae'Seroetheoe " 

r  ;  btm.:ene 

ND 

ND 

^  .  .No-  .'be'-  ee-’es 

ND 

ND 

hyugate  Recover.,  n 

.'9 

•V'.i  .s.s  Pare: 

:  Vs 6 

•i  ;v'ss 

6 02  Results  (pg/1) 

>,  „,v 

ND 

ND 

"  ’  ..e^e 

ND 

ND 

f  t  •  1  hen  re'ie 

0.5 

0.9 

.  ‘ .  :r  ooep  ,*e 

ND 

ND 

x  .  »ves 

ND 

ND 

--\  ;  ,%r  sbe'’  / c ” e s 

ND 

ND 

A  "3.  •  s.s  Hate: 

:  i  i.'S6 

V2V'S6 

■'  :r '  agate  Re-  over* 

::3 

101 

Oif  4  Grease  (mg/1) 

<0.1 

Phenols  (ug/1) 

s 

31 

Metals^  (pg/l) 

Lead 

30 

<20 

roc?~otes: 

-  -\curex  report  number,  refer  to  sample  No.  SI0<*(*6  (601/602),  310^47  (Oil 
4  G-ease),  S 1 0 4 4 S  (Metals),  S  L 04 4 9  (Phenols),  beginning  on  page  H-235 

.n  Appendi x  H . 

^  cur  ex  report  number,  refer  to  sample  No.  RP5-G2  (All  parameters),  on 
pages  H-3>«  (601/602),  33^  (Oil  4  Grease),  320  (Metals),  and  306  (Phenols) 
,  n  ^  ppendi  x  H . 

\  These  .om pounds  coelute 

-  These  'on pounds  coelute 
ChJoroben /ene  and  rneta-xylene 

'  -Vtho- xylene  and  para- xylene 

-•  -  Bein'*  nor**  al  laboratory  background  level 

‘  -,'orf.r*r,ed  by  C"'M5  Method  h2'4  (For  PCA/POE,  onlv  PCE  found) 

V».  A  a,  •  I.  r  r ,  hh.  Mg,  6e,  \g.  Those  .r.etals  with  N’orn'entrations  above 
Jeter  tion  ;rn»ts  jre  shown. 

ND  -  Not  detected 
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TABLE  IV -46.  Groundwater  sampling  results  (or  Base  Production  Well  No.  6  at  Bea>  A F:B ,  Calif  om. a. 


l 


If  _  J.  .*  ' 

:  3  v» 

i  ;  i  • 

3  ’  ' 

601  Results  (pg/1) 

Cnloromethane 

\  D 

\  ' 

Bromom  ethane 

ND 

DiChlorodif  luorom  ethane 

N  p 

N  ” 

Vinvl  chloride 

\rs 

Chloroethane 

NP 

NP 

Methvlene  chlor:de 

, ,e 

V  'A 

T  r;chlorof  luoromethane 

NP 

N  P 

1,  l-DCE 

ND 

*,  *A 

I  ,  1-DCA 

ND 

NP 

trans-  1 , 2-DCE 

ND 

N  P 

Chloroform 

ND 

ND 

1  ,2-DCA 

ND 

ND 

1,1,1-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

V' 

Bro.modichloromethane 

ND 

NP 

1  , 2-Dichloropropane 

ND 

NP 

trans-  1  ,  3-Pichloropropane 

N  P 

TCE  $ 

Dibromochlorome  thane' 

1 , 1 ,  2-Trichloroe:hanea  ^ 

ND 

NP 

Cis- 1  , 3-DichIoropropane 

Chloroethvlvinyl  ether 

NP 

ND 

Bromoform 

NO 

NP 

T  etrachioroetha-e0 

Tetrachloroe  thebe'1 

N  P 

NP 

Chlorobenzene 

NO 

NP 

Dichlorobenzenes 

N  P 

NP 

Surrogate  Recovery,  % 

-  4 

Analysis  Date: 

; S6 

-  2  «  ?► 

602  Results  (ug/1) 

Benzene 

ND 

NP 

Toluene 

NP 

N  P  1 

Etnvlbenzene 

;.  4 

:.9 

Chlorobenzene1” 

X  ylenes^ 

NO 

NO 

NP 

v  r> 

Dichlorobenzenes 

ND 

NP 

Analysis  Date: 

: 1  '86 

.  24  8«' 

%  Surrogate  Recovery 

;:3 

;  ’8 

Oil  *  Grease  (mg/1) 

3.4 

- 

Phenols  (yg/1) 

Metals®  (ug/1) 

9 

;  5 

Barium 

so 

*  -  2 

Selenium 

<\0 

3  2 

Footnotes: 

1  -  A  cure  x  report  number,  refer  to  sample  No.  S 1 04  50  ff>Q  1  ;60?),  813451  '0;I 

&  Grease),  810452  (Metals),  8  10453  (Phenols),  beginning  on  page  H.  •  2  36 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  BP6-C2  (All  parameters),  on 

pages  H-354  (601/602),  339  (Oil  A  Grease),  320  (Metals),  and  306  (Phenols), 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho-xylene  and  para-xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 

g  -  As,  F\a,  Od,  Or,  Pb,  Hg,  Se,  Ag.  Those  metals  with  . m.  •nd'  itmns  .i'ov-- 

detection  limits  are  shown. 

ND  -  Not  detected 
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TABLE  IV-47.  Groundwater  sampling  results  for  Base  Production  Well  No.  9  at  Beale  AFB,  California. 


R  ; 

8  36 

v.: 

-  S  3*  . 

•i  r  '  ^  - 

601  Results  (Mg/I) 

('  “ioromethane 

*■.  D 

N 

uromome  inane 

*.n 

ND  l 

DiChlorodif  iuorom  ethane 

ND 

ND 

Vinvl  chloride 

ND 

ND 

Cbloroethane 

“ID 

ND 

Methylene  chloride 

).9e 

^ 

T  r ;  chi  orof  Iuorom  ethane 

ND 

ND 

l  .  1-DCE 

so 

ND 

1  ,  ;-dca 

ND 

ND 

trjns-i  ,2-PCE 

ND 

N  D 

Chloroform 

ND 

ND 

1  ,2-DCA 

ND 

ND 

l ,  l ,  i-TCA 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

Bromodichiorome  thane 

ND 

ND 

1 , 2-Dichloropropane 

ND 

ND 

trans-  1  ,  3-Dichloropropane 

ND 

ND 

TCE  a 

ND 

Dibromochlorom  ethane 

1,1, 2-Trichloroethanea 

ND 

ND 

CIS-  1  ,  3-Dichloropropane 

Chioroethylvinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

^etrachloroethane^ 

ND 

ND 

Tetrachloroethene 

Chlorobenzene 

ND 

ND 

PiChloroberuenes 

ND 

NO 

Surrogate  Recovery,  % 

129 

56 

Analysis  Date: 

1 1/36 

4/2CS6 

602  Results  (ug/l) 

Benzene 

ND 

ND 

r  oluene 

ND 

ND 

E thvlbenzene 

5.4 

5.9 

Chlorobenzene0 

ND 

ND 

X  vlenes^ 

ND 

NO 

Dichlorobenzenes 

ND 

ND 

Analysis  Date: 

'I  I/S6 

4/24/86 

%  Surrogate  Recovery 

99 

107 

Oil  A  Grease  (mg/1) 

5.8 

.  * 

Phenols  (ug/1) 

so 

27 

Metals8  (pg/1) 

Barium 

— 

70 

<4: 

Footnotes: 

1  -  A  Cur  ex  report  number,  refer  to  sample  No.  810454  (601/602),  810455  (Oil 

A  Grease),  810456  (Metals),  810457  (Phenols),  beginning  on  pages  H-236 
in  Appendix  H. 

2  -  Acurex  report  number,  refer  to  sample  No.  BP9-G2  (All  parameters),  on 

pages  H-354  (601/602),  339  (Oil  A  Grease),  320  (Metals)  and  306  (Phenols), 
in  Appendix  H. 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  Chlorobenzene  and  meta-xylene 

d  -  Ortho- xylene  and  para- xylene 

e  -  Below  normal  laboratory  background  level 

f  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 
g  As.  r3a,  Cd,  Cr,  Pb,  Hg,  Se,  Ag.  Those  metals  with  concentrations  above 
detection  limits  arc  shown. 

ND  -  Not  detected 
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'  "V.'  .  ’-l'.-jr.  v>  it  A  a-,  '>-'t  sampled  it  t'at  tut'1.  Base  P  r  •_>< !  1 1  ■  tint- 

A  ■  '  »'•<:  v  .i/e  !mcJ  !  ir  ><•  /era!  years.  The  pum ps  ha/e  be»*n 

.  ■ "  •  r,i--  »tK  a«*!!s  so  -io  sj:t  oies  Acre  collected  during  either  sampling 

■  '  'A  is--  Pr  'di,,  t, on  'J  ell  No.  !  >ajs  out  of  ser/mp  in  April  1 986  and  no  sample 

~  -  t.  E.g;res!V  20.  !V-2!  me  IV-’  >  show  trie  io<  ation  of  Anils  ■! 

h.'es  c  iPp  ’  s,  respeiti  /el  » .  'Ae!!s  at  other  sites  have  been  shown  on  previous 


r  he  •■Jiorit.  >f  wells  sampled  at  Beale  had  no  significant 
oro  entrations  if  the  .  he’’  i  als  for  which  they  were  analyzed  and  thus  pro/ided  no 
basis  fm  o"  par.-'g  results  from  the  two  rounds.  Most  samples  showed  low  levels 
of  '■  ft''  .’ene  hioride  or  ethylbenzene  in  ERA  601  and  602  analyses.  This  is 
or.sidemd  labora  tor  v -induced  contamination  and  was  verified  by  the  detection  of 
these  compounds  in  field  and  laboratory  blanks  at  levels  equaling  or  exceeding 
those  found  ,n  san  pies.  Table  I V - £. S  summarizes  the  results  of  field  blank  analyses. 
Met'  >  lene  chloride  was  more  ubiquitous  in  groundwater  samples  than  ethylbenzene; 
"'v  latter  was  not  reported  present  ,n  field  blanks.  Ethylbenzene  was  an  analytical 
■  jntarninant  that  showed  up  sporadically  in  samples  and  laboratory  blanks  on  a 
hat'  n-hs  -batch  basis. 


Toluene  was  detected  in  many  of  the  samples  taken  during 
Round  I  at  concentrations  as  high  as  16  ug.'l.  This  compound  was  found  to  be  a 
field  contaminant  resulting  from  a  particular  brand  of  electrical  tape  used  in  the 
well  purging  process.  Electrical  tape  was  used  at  10-foot  intervals  to  secure  the 
wiring  for  the  submersible  pump  to  the  discharge  line.  The  tape  was  placed  so  that 
it  was  not  under  water,  but  some  water  cascaded  down  the  discharge  pipe  as  the 
pump  was  removed  from  each  hole  and  came  into  contact  with  the  tape.  The 
contamination  potential  of  this  tape/water  contact  was  confirmed  through  analysis 
of  a  VO C  sample  prepared  by  placing  a  piece  of  electrical  tape  in  organic-free 
water.  The  sample  contained  a  significant  level  of  toluene  (2500  ug/D.  Different 
brands  of  tape  were  found  to  contribute  different  amounts  of  toluene  to  water,  and 
the  fact  that  several  different  brands  of  tape  were  used  during  the  Round  1 
sampling  program  may  explain  why  the  toluene  results  varied  greatly.  During  the 
second  sampling  round,  no  electrical  tape  was  used,  and  toluene  was  not  detected 


IV -9  3 


IV -94 


AeroVironment  In c. 


T  \  L3  L  E  IV-4S.  Summary  of  Field  Blank  Contamination. 


1 

\n  al  yte 

Maximum 
Concentration 
Found  in  i 

Field  Blank 

i 

_  t  . 

uct^uion 

Limit 

Units 

Metln  lene  Chloride 

2.3 

0.2 

Mg/1 

Chloroform 

00 

o 

0.05 

Mg/1 

; ,  1 , 1  -T richloroethene 

0.4  5 

0.03 

Mg/1 

TCE 

0.5 

0.1 

Mg/1 

Ethylbenzene 

0.7 

0.2 

Mg/1 

Oil  and  orease 

3.6 

0.1 

ug/1 

Total  Phenolics 

17 

1.0 

Mg/1 

Barium 

50 

50 

|  Mg/ 1 

Sil  /er 

30 

10 

Mg/1 

Bis(2-E  thy  1  hex  >  DPhthalate 

14 

2 

Mg/1 

Phenol 

4 

? 

Mg/1 
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in  any  of  the  samples  from  this  round.  As  a  result,  all  toluene  results  are 
considered  to  be  field-induced  contamination. 

All  wells  showed  detectable  levels  of  oil  and  grease  (O&G). 
Precision  was  poor  for  the  field  O&G  QA/QC  data,  and  comparison  of  inter-round 
O&G  results  also  showed  poor  correlation.  Monitoring  Well  01-01,  sampled  in  two 
rounds  three  days  apart,  showed  O&G  values  of  2.1  mg/1  and  8.5  mg/1.  OdcG  was 
detected  in- field  blanks  and  laboratory  blanks,  indicating  laboratory-induced  and 
possible  field-induced  contamination.  As  a  result,  the  validity  of  the  data  cannot 
be  confirmed  and  none  of  the  OirG  concentrations  are  considered  significant.  No 
regulatory  standards  for  this  parameter  in  groundwater  exist. 

Total  recoverable  phenol  was  found  in  most  of  the  groundwater 
samples.  However,  the  data  did  not  correlate  well  between  sampling  rounds,  and 
this  difference  is  probably  attributable  to  laboratory  and/or  sampling  error  and 
may  not  represent  time-dependent  changes  in  groundwater  quality.  Quality  control 
data  also  indicate  very  poor  intra-round  precision  for  this  method,  as  well  as  high 
background  (field  blank  results  were  9  and  17  yg/1  for  total  phenols).  Based  on  this 
information,  wells  for  which  total  phenolics  levels  exceeded  20  yg/1  for  both  first 
round  and  second  round  samples  were  considered  to  be  significantly  elevated  above 
background.  Base  Production  Wells  Nos.  2,  3,  4,  and  9  met  this  criterion. 
Relatively  high  levels  of  total  phenolics  were  also  detected  in  Well  02-01  and 
Radian  Wells  Nos.  2,  3,  and  4,  but  two  data  sets  for  this  parameter  are  not 
available  for  inter-round  comparison.  However,  these  four  wells  (Well  02-01, 
Radian  Wells  Nos.  2,  3,  4)  were  also  analyzed  for  acid-extractable  priority 
pollutants  (EPA  625),  which  includes  speciation  of  eleven  phenolic  compounds.  No 
direct  correlation  of  phenolic  compounds  was  observed  between  the  two  analytical 
methods.  Further  discussion  of  this  parameter  along  with  quality  assurance/quality 
control  results  for  the  sampling  programs  is  included  in  Section  III.  E. 

Analytical  results  from  this  sampling  program  show  that  four  of 
the  wells  AV  installed,  representing  three  sites  at  Beale  AFB,  are  contaminated 
with  pollutant  levels  meeting  or  exceeding  California  Department  of  Health 
Services  (DOHS)  action  levels.  These  are: 
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Site  1  (West  Drainage)  Well  01-01,  TCE  contamination 


Site  2  (Injection  Wells  Nos.  1  and  2)  Well  02-01,  phenol 
contamination  (one  round  only) 

Site  13  (Landfill  1)  Wells  13-01  and  13-02,  TCE  contamination 

Tn  addition,  samples  show  that  three  wells  installed  by  Radian 
Corporation  at  the  Photo  Wastewater  Treatment  Plant  to  fulfill  RCRA 
groundwater-monitoring  requirements  are  contaminated  at  levels  meeting  or 
exceeding  DOHS  action  levels.  These  are: 

Radian  Well  No.  1,  phenol  (one  round  only)  and  chromium  (one 
round  only)  contamination 

Radian  Well  No.  2,  benzene  (both  rounds)  and  phenol  (one  round 
only)  contamination 

For  this  investigation,  the  criteria  for  establishing  the  signifi¬ 
cance  of  analytical  findings  must  take  into  account  the  following  factors: 

The  level  of  quantification  (LOQ)  for  the  analyte  of  interest, 
which  is  typically  calculated  as  five  to  ten  times  the  method's 
detection  limit. 

The  reproducibility  of  the  measurements,  both  within  sampling 
rounds  and  between  rounds. 

The  DOHS  action  levels  for  applicable  parameters.  Parameters 
for  which  action  levels  are  not  specified  are  assessed  using  other 
accepted  water  quality  standards  and  available  toxicity  data. 

[n  determining  whether  a  finding  is  significant,  after  the  data 
have  been  reviewed  for  validity  (laboratory  and  field  Quality  Assurance/Quaiity 
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Control  evaluation),  the  first  step  is  to  determine  whether  a  DOHS  action  level  has 
been  established  for  the  parameter.  DOHS  action  levels  and  other  water  criteria 
are  presented  in  Table  IV-49.  In  some  cases,  the  action  level  is  below  the  LOQ  for 
a  given  parameter.  This  situation  occurs  for  the  following  parameters  detected  at 
Beale  AFB: 


Benzene.  The  action  level  for  benzene  is  0.7  ug/1,  and  the  LOQ  is 
a  minimum  of  1.0  ug/1  using  EPA  Method  602.  Benzene  was 
detected  at  0.9  ug/1  in  samples  from  both  rounds  at  Radian  Well 
No.  2. 

Phenol.  The  action  level  for  phenol  is  1.0  ug/1,  and  the  LOQ  is  a 
minimum  of  10  ug/1  (five  times  the  minimum  detection  limit  of 
2  ug/D  using  EPA  Method  625.  Results  from  EPA  Method  420.1, 
which  determines  the  presence  of  total  phenolic  compounds,  are 
not  applicable  to  the  phenol  action  level  because  the  method 
quantifies  all  phenolic  compounds,  not  exclusively  phenol. 

Selenium,  Silver.  These  elements  were  detected  at  or  below  the 
LOQ  in  two  base  production  wells  at  levels  meeting  or  exceeding 
federal  primary  drinking  water  standards. 

In  several  instances,  analytical  results  were  above  action  levels,  but  not  repro¬ 
ducible  between  rounds.  These  are: 

o  Site  1 3,  Landfill  No.  I 

For  the  first  sampling  round,  TCE  was  found  in  Well  13-02 
at  a  concentration  of  106  ug/1,  but  was  only  detected  at 
0.4  ug/1  in  Well  13-01.  Second  round  TCE  results  were 
26  ug/1  for  Well  I  3-02  and  28  ug/1  for  Well  No.  13-01.  This 
large  variance  may  be  caused  by  a  number  of  factors: 
sampling  error,  analytical  error,  time-dependent  changes  in 
groundwater  chemistry  between  sampling  rounds,  or  the 
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TABLE  IV-58.  Action  Levels  Recommended  by  the  California 
Department  of  Health  Services,  December  1986 


Chemical 

Action  Level 

parts  Der  billion  (opb) 

'  '  i 

-  — - 1 

Pesticides 

Chlorinated  Hydrocarbon 

Aldrin 

Limit  of  Quantification  (0.05) 

a-Benzene  Hexachloride 

0.70 

(a-BHC)  ! 

b-Benzene  Hexachloride 

0.30 

|  (b-BHC) 

Chlordane 

0.055 

Dieldrin 

Limit  of  Quantification  (0.05) 

Heptachlor 

0.02 

Heptachlor  Epoxide 

0.10 

Pentachlorophenol 

30.00 

Organophosphate 

Dimethoate 

140.00 

Diazinon 

14.00 

Ethion 

35.00 

Malathion 

160.00 

Methyl  Parathion 

30.00 

ParatViion 

30.00 

Trit  .on 

7.00 

Carbamate 

Aldicarb 

10.00 

Baygon 

90.00 

Carbaryl 

60.00 

Phthalamide 

Captan 

350.00 

Amides 

Diphenamide 

40.00 

Fumigants 

Dibromochloropropane 

I  .00 

1 ,2-Dichloropropane 

10.00 

Ethylene  Dibromide 

Limit  of  Quantification  (0.02) 

Chloropicrin 

50.00  (37.0)* 

Miscellaneous 

Terrachlor 

0.90 

(Pentachloronitrobenzene) 

•Taste  and  Odor  Threshold 
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TABLE  IY-58.  (con't) 


Chemica* 

I_ I 

Action  Level 
parts  per  billion  (ppb) 

Herbicides 

C1PC 

350.0 

(isopropyl  N  (3-chlorophenyl  carbamate) 

Bolero 

10.0  (Tentative) 

(thiobencarb) 

1.0*  i 

Ordram 

20.0 

(Moiinate) 

Glyphosate 

500.0  1 

Atrazine 

15.0 

Simazine 

150.0 

Bentazon 

8.0 

(Basagran) 

Purgeable  Halocarbons 

Carbon  Tetrachloride 

5.00 

1 ,2-Dichloroethane 

1.00 

1 , 1-Dichloroethylene 

6.00 

Methylene  Chloride 

40.00 

T  etrachloroethylene 

4.00 

1 , 1 , 1-T  richloroethane 

200.00 

T  richloroethylene 

5.00 

Vinyl  Chloride 

2.00 

Cis- 1 ,2-Dichloroethylene 

16.00 

T  rans- 1 ,2-Dichloroethylene 

16.00 

1 , 1-Dichloroethane 

20.00 

1, 1,2-T  richloroethane 

100.00 

Freon  1 1 

3400.00 

Freon  13 

18,000.00 

(Action  Level  for  Cis  and  Trans  1,2-DichloroethyIene 

is  either  for  a  single  isomer 

or  for  the  sum  of  the  2  isomers) 

Purgeable  Aromatics 

Benzene 

0.70 

Monochlorobenzene 

30.00  (3)* 

1 ,2-Dichlorobenzene 

130.00  (10)* 

1,3-Dichlorobenzene 

130.00  (20)* 

1  ,4-Dichlorobenzene 

Limit  of  Quantification  (0.5) 

Ethylbenzene 

680.00  (29)* 

(Action  Level  for  dichlorobenzene  is  either  for  a  sinel 

e  isomer  or  for  the  sum 

of  the  3  isomers) 

•Taste  and  Odor  Threshold 
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TABLE  I V - 5 S .  (con't) 


Action  Level 

Chemical 

parts  per  billion  I’ppbl 

T  oluene 

100.00 

Ortho-Xylene 

620.00 

Para-Xylene 

620 . CC 

Meta-Xylene 

620.00 

(Action  Level  for  Xylene  is  either  for  a 
3  isomers) 

single  isomer  or  the  sum  of  the 

Phenols 

2, 4-dimethyl  phenol 

400.00* 

Phenol 

1.00*  ^for  chlorinat 

Aldehydes 

Formaldehyde 

^2 .  CC 

Taste  and  Odor  Threshold 
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naure  of  the  groundwater  flow.  There  is  no  evidence  of 
sampling  error,  as  field  QA  data  was  very  good  for  Site  i  3: 
blind  field  duplicates  of  the  first  round  13-01  sample  and 

t «>/> •  ip% ^4  i  i  m  ^  i  ~  r,  i,  In  /.  — / 1  „  — i 

U  it.  5c:v_uiivj  ivuiiu  t  j—j/l.  oampic  wcic  j%^/  v«‘t  ng/  i  ai  iu 

2S/29  pg/1  for  TCE.  respectively.  Field  blanks  from  both 
sampling  rounds  contained  no  detectable  TCE.  Laboratory 
QA  data  was  also  very  good  for  Method  601. 


Thus  the  groundwater  data  from  Site  13  show  that:  TCE  is 
present  in  NX  el  1  s  13-02  and  13-01  at  levels  above  the  LOQ 
and  DQHS  action  levels,  but  the  magnitude  of  TCE 
groundwater  contamination  is  impossible  to  assess  without 
further  sampling  and  analysis. 


o  Site  2,  Injection  Wells  Nos.  1  and  2 


Phenol  was  detected  in  the  first  round  sample  from 
Well  02-0!  using  EPA  Method  625,  but  was  not  detected  in 
the  second  round  sample.  The  level  of  phenol  reported  for 
the  first  round  sample  was  at  the  2  pig/ 1  method  detection 
limit.  This  level  is  well  below  the  LOQ  and  indicates  only 
that  phenol  was  present;  it  should  not  be  interpreted  as  an 
accurate  quantification.  Thus,  the  data  are  not  conclusive 
in  defining  the  extent  of  groundwater  phenol  contamination 
at  Site  2. 


o  Radian  Monitoring  Well  No.  2 

Phenol  was  detected  in  Radian  Well  No.  2  at  a  level  of 
3  ug/l  for  one  sampling  round  only.  As  with  Well  02-01,  the 
levels  of  the  contaminants  detected  in  these  wells  are  below 
the  LOQ  and  therefore  are  not  conclusive. 
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o 


Radian  Monitoring  Well  \'o.  1 


Chromium  was  detected  in  Radian  Well  \o.  1  jt  *3  ;.g".  !  m 
the  second  round  sample.  The  well  was  sampled  only  >v  >•, 
due  to  an  obstruction  in  the  well  during  Sampling  Round  !, 
so  reproducibility  could  not  be  determined.  The  rhr.v  cm 
value  was  within  quantifiable  range,  since  the  m.-.’,-' c 
LOQ  is  50  Ug/I.  The  federal  primary  drinking  a 
standard  for  chromium  is  50  ug/1  (0.05  mg/1).  Rjdir 
Corporation  has  also  detected  chromium  in  this  well  m  :*<• 
same  concentration  range  (71  to  100  Ug/D  (Radian,  !  9 S  s • . 
While  current  data  indicate  that  chromium  is  prev't, 
further  sampling  and  analysis  will  be  required  to  determine 
the  extent  of  chromium  contamination  in  Radian  W  ell  \.s.  1 . 
Phenol  was  also  detected  at  5  ug/1  but,  like  the  •"hron-im’ 
finding,  was  not  confirmed  with  two  rounds  of  sampling. 

o  Base  Production  Wells  Nos.  4  and  h 

Silver  was  detected  in  Base  Production  Well  No.  4  at 
federal  primary  drinking  water  standard  of  50  ug'l  larmg 
the  first  round  of  sampling.  The  sample  from  the  second 
round  at  Base  Production  Well  No.  6  had  a  selenium 
concentration  of  30  ug/1,  which  is  above  the  federal 
standard  of  10  ug/1.  Since  each  element  was  detected  m 
only  one  round  at  or  below  1  OQs,  these  le/eis  are  -v>t 
considered  significant. 

In  summary,  several  wells  sampled  at  Beale  \FB  as  part  of 
this  investigation  had  levels  of  contaminants  exceeding  HOHS  and  federal 
standards  for  drinking  water.  However,  due  to  lack  of  reproducibility  or 
contaminant  levels  below  the  method  LOQ,  conclusions  concerning  the  presence 
and  extent  of  contamination  cannot  be  drawn.  Only  the  following  results  ire 
considered  significant  (see  page  IV-f  -7': 
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^lemf  TCP  ■  ontarmnation  Aas  found  :n  M  on,  tor. 

‘X  »■» !  1  s  11-01  and  ;  1-0?.  dot  i  annot  be  quantified  due 
■  onsi derjble  ,rter-round  /jriam  e.  Continued  ‘-r . • . 

ifps'iar  v  to  feteruine  the  extent  of  *e,s  ,  >f  ti„  ...  , 

PCF.  Aus  also  found  ,n  botv  a. »- 1 1 S  at  ■  imciifd 
the  i  ti  y.  !e  />• . . 

P  ad;  jn  ‘An;  \  o . 

e  •  r  ”  .  x.ta"  .•'at;  V  P  a  " ;  i'  'A  e.  S  >.  * 
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Padian  Wells  \os,  I  and  2.  However,  none  of  the  f.ndmgs 
*pre  ‘'onfirmed  for  both  sampling  rounds.  Additional 
monitoring,  using  an  analytical  method  with  greater 
sensiti/itv  (for  example,  EPA  ftO<*)  is  recommended  to  better 
define  the  extent  of  phenol  rontarnmation. 

n  Base  Production  Wells  Nos.  d  and  ft 

''liver  and  selenium  levels  at  or  above  primary  Jrnfcmg 
*  a  ter  standar  is  but  below  the  LOO  were  found  ,  n  Base 
Proriu  tijr>  teip,  \„s.  and  ft.  These  findings  are  not 
at  s.deref  s.  l"'u  f  i<  an  t ,  although  further  monitoring  is 
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TABLE  IV -50.  Surface  water  sampling  results  from  Site  1,  West  Drainage  Hitch 
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o  surf. no  water  samples. 

''it**  11  -  -  L  andf  ill  I 


Surfac  e  water  and  bottom  sediment  samples  wore  .  olle<  ted  Iron 
Hut'  '.inson  (  reek  at  four  loi  ations  adjacent  to  ina>  live  Landfill  !  to  lotor"  me 
whether  the  landfill  is  leaching  pollutants  into  the  creek  fsee  Tigure  |V  -  2M. 
Sample  11-01  was  taken  upstream  of  the  landfill,  and  Samples  lt-r2,  |t.ri  c  d 
M-0<i  were  taken  adjacent  to  and  downstream  of  it.  Bottom  sediment  .apples 
were  collected  at  each  water  sampling  location  from  0  to  0.1  feet  in  depth.  Tables 
IV  -  12  and  IV  - 1 1  gi  /e  the  results. 
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Photo  'l  jst e 


AeroVironment  Inc. 


TABLE  IV -52.  Surface  water  sampling  results  from  Site  13,  Landfill  1. 
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Sediment  Sampling  Results 
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Low  levels  of  the  organochlorine  pestu  nies  gamma-'M-fC 
(l.ndanol  and  -Mdrin  and  the  ohlorophenoxv  herbicide  2,'v-dichlorophenoxvat  etc 
arid  (I’.L-Pf  were  detected  in  the  water  samples.  Lindane  wa*  found  at  levels 
above  the  LOO  in  ul!  but  one  sample  from  both  sampling  rounds  and  is  therefore 
considered  to  be  significant  (1. 04-2.  II  tjg/l).  Vo  action  level  is  specified  for 
Lindane,  -Mdrin  was  detected  in  all  of  the  second  round  samples  at  concentrations 
near  the  method  detection  limit  and  well  below  the  LOQ.  The  action  level  for 
■Mdrin.  which  is  O.O'i'jg/'i,  was  equaled  or  exceeded  for  each  sample  nolle'  ted 
during  the  second  ■•ound.  Vo  -Mdrin  was  detected  during  the  first  round.  The 
no'me  product  bill  tv  between  sampling  rounds  does  not  necessarily  indicate  sampling 
or  analytical  error,  gi/en  the  dynamic  nature  of  surface  water  systems  as  opposed 
to  ground  w  a  t  er .  Mdrin  and  Lindane  are  relatively  persistent  and  stable  in  the 
et  i/i’  .yvi'ent ,  though  the  probability  that  these  compounds  originate  at  Landfill  I  .s 
since  the  upstream  sample  was  reported  txs  contain  both,  and  them  .s  no 
Mg-uf  ant  ,ui  reasmg  trend  m  the  downstream  samples.  "’.k-P,  a  cornu  on 
hern,  ;de,  was  Ji'tivf'd  ,n  three  samples  at  levels  of  2.2’’  and  0.0S  Ug'l  (below  the 
L  vV'.  M  though  no  a<  t,oe  ’eve!  ,s  mei  died  for  2,4-P,  .he  primary  drinking  water 
g.p  '.r  1  ,  s  ;  „l’  .  The  levels  d  J  V-P  found  are  not  considered  to  N> 

Mif.f  ant  f*v;  fern  e  'f  vet  an  inatl.'n. 

\  'lat.m  'rga-'c  !\OL'  samples  old'Cted  from  kite  l1  durmg  the 
-’g  -cur'd  .  n  November  !  '  were  not  analv/ed  bv  HP-\  Method  £2  2 

w  ••  -  , ; ■  e,-.i  ‘’Elding  time  due  to  i  laboratory  instrument  malfunction.  WX' 

w  is  msa"  n>d  ,w  ’jnujrv  I  '•HA.  to  provide  a  valid  lata  set.  Vo  significant  levels  of 
\  PCs  *  »r,‘  found  m  Site  |t  surfa>e  water  samples. 

'll  bottom  sediment  .a  t  pies  were  below  backgrsHind  for  t tie 
oar  i  •  eters  .ralv/fti.  Vo  f urthe-  sigmln  ant  evidence  of  surface  water  contamma- 
was  f ound  at  Site  It. 

s  kites  14  -  !  k 


Vo  surfai  e  water  sj-i  pies  taken. 
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kite  17  --  Best  Slough 


One  surface  water  sample  was  taken  at  Site  !  ".  Res:  kioui.’1 
(Figure  IV- !  $!,  to  evaluate  potential  contamination  due  to  a  suspected  'ni" 
disposal  area  near  the  slough  (see  Table  IV-Sk).  \  volatile  organic  sample 
collected  during  the  first  sampling  round  in  \overnber  1 9S  5  was  not  analyzed  b . 
F.P\  Method  602  within  the  specified  holding  tune  due  to  a  laboratory  mstr  j  •  c  : 
malfunction,  \nother  volatile  organic  sample  was  taken  and  analyzed  in  1an,.ic. 
19S6  to  provide  a  valid  data  set.  Mo  volatile  organics  were  found. 

P.  Significance  of  Findings 

1.  Possible  Contamination  Pathways 

\  number  of  geologic  and  hydrologic  factors  affect  the  migrat. on 
of  contaminants  from  the  surface  or  shallow  subsurface  into  the  water  table.  Tuc 
first,  and  most  obvious,  is  that  many  industrial  areas  on  base  are  on  flat  terra.”; 
therefore,  runoff  rates  are  low.  This  allows  rain  water,  and  potential  spills,  to  he 
retained  for  longer  periods  in  one  area,  giving  time  for  infiltration  to  occur.  Most 
of  the  upper  soils  are  relatively  permeable,  but  there  is  a  well-defined  hardp..r- 
zone  under  some  areas  of  the  base  that  will  inhibit  downward  migration.  In  those 
areas  where  the  hardpan  layer  has  been  breached  (by  landfill  trenches,  etc.!  or  does 
not  exist,  infiltration  to  the  underlying  strata  may  be  fairly  high. 

If  a  spill  does  occur,  the  liquid  will  migrate  downward  through  the 
insaturated  zone  with  some  lateral  spreading.  The  rate  of  this  downward 
migration  will  depend  on  the  soil  type,  the  type  of  contamination,  the  volume  of 
liquid  involved,  and  the  precipitation  rate.  The  downward  migration  of  the  liquid 
will  eventually  be  stopped  by  retention  in  the  soils,  an  impermeable  barrier,  or  the 
water  table.  If  the  migrating  contaminant  encounters  a  large  enough  volume  of 
soil,  all  of  it  may  become  trapped  in  the  soil's  pore  spaces  and  immobilized  before 
it  reaches  the  water  table.  If  this  is  the  case,  the  immediate  problem  of 
groundwater  contamination  may  be  averted.  A  further  addition  of  more 
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or  .ifiitratjng  rainfall  may  reactivate  the  plume  and  continue  its 
w.sr  :  ar  lateral  migration. 

If  the  contaminant  encounters  an  impermeable  barrier  (such  as 
u"\  •  a.’I  spread  out  along  this  layer  in  the  down  dip  direction  until  it 

. ; a  1 .  v  .me:  obilized  by  soil  retention.  If  the  contaminant  reaches  the  water 
N..‘f:C.ent  quantities,  degradation  of  the  aquifer  down  gradient  is 


The  production  zone  for  most  wells  on  base  begins  at  approxi- 
l"i  to  !  'T  feet  below  the  ground  surface,  in  the  water  table  aquifer.  TKc 
it.:  iho/e  the  production  .tone  generally  consists  of  alternating  layers  of  sand, 
'.It  and  c!a>  of  /arying  permeability.  The  rate  of  percolation  to  the 
•  'in  *.  v  cone  ;s  higher  in  those  areas  where  the  overlying  beds  are  predotr.i- 
..  zr.i/el  .ir  sand  and  silt,  rather  than  clay. 

\  number  of  pathways  are  possible  for  upper  strata  contamination 
•*>'  t1':'  production  zone.  The  primary  pathways  are  shown  in  Figure  IV- IT*, 
'.'st  is  .-'Miration  and  leakage  from  the  upper  strata  into  the  production  ? onf 
.r-  Pm  confining  laser.  The  source  of  the  leakage  is  at  an  up  gradient 
.it  m.  T‘'is  is  especially  critical  where  the  overlying  strata  are  permeable  due 
zr.i/e!  -ear  the  surface.  ^  contributing  factor  to  this  pathway  of  po  1 1  u t a : 
-e:  .-'to  production  wells  is  the  placement  of  well  screening  in  relati/eU 
perm  cable  zones.  In  some  of  the  production  wells,  perforation  begins  as 
do*  as  feet.  This  upper  permeable  zone  would  be  the  first  stratum  to  be 
tam. noted,  and  wells  which  tap  these  shallower  zones  in  areas  where 
ta---.nat.on  exists  are  likely  to  become  contaminated. 

^  second  contamination  pathway  is  the  vertical  movement  of 
■  tacts  from  a  contaminated  shallow  aquifer,  down  the  annular  space  of  a  well. 
’  lower  jquifers.  This  is  a  common  source  of  pollution  in  old  wells  and  is  relate : 
past  well  construction  practices  where  no  seal  or  an  inadequate  seal  *  ■.-• 
/.  led  between  the  surface  zones  and  the  deeper  zones  from  which  water  .' 
wn  mto  the  well.  This  jituation  can  cause  problems  in  two  ways.  If  the  well  m 
. /e.  the  contaminants  will  be  drawn  down  through  the  well's  gravel  pack  and 
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pumped  up  into  the  water  vippl  , .  I!  the  *  e|]  :s  ibundoned  >r  :n  -t  •  -,r  '■■■  •  . 
pumping,  '  ontaminants  •  an  flow  down  the  grave!  pa<.  k  and  begin  to  Jiyperv  ■  •  - 
the  aquifer.  This  contaminated  aquifer  water  may  be  pumped  into  water  vippi.e, 
from  the  we1!  that  is  providing  the  contaminant  path  or  from  other  deep  we!!s  !owj 
gradient. 


Another  way  for  contaminants  to  spread  to  lower  aquifers  ,s 
through  inactive  wells  which  have  screens  in  two  or  more  aquifers.  In  such  rase,, 
water  may  enter  the  upper  screen,  flow  down  the  inside  of  the  well,  and  exit 
through  a  deeper  screen  into  the  aquifer. 

The  water  table  aquifer  on  base  is  found  in  either  the  Laguna 
Formation  or  in  the  transition  zone  between  the  Laguna  and  the  underlying 
Mehrten  Formation.  Water  percolates  slowly  through  the  Laguna  Formation,  which 
has  much  more  clay  and  silt  than  the  overlying  gravels.  Because  contaminants 
travel  slowly,  they  are  more  likely  to  sorb  onto  clay  or  silt  particles,  which  would 
inhibit  passage  into  the  groundwater. 

2.  Site-Specific  Findings 

o  Site  1  --  West  Drainage  Area 

The  West  Drainage  System  drains  surface  runoff  from  the  flight¬ 
line  and  the  runway  area.  Runoff  is  carried  through  a  culvert  that  runs  under  the 
flightline  and  discharges  through  a  headwall  located  about  800  feet  west  of  the 
main  runway.  The  water  flows  into  a  natural  ditch  and  channel  that  flows  to 
natural  depressions  in  the  pasture  lands  further  to  the  west.  During  heavy 
precipitation,  water  from  the  West  Drainage  flows  off  base.  Because  of  historical 
problems  with  hydrocarbons  flowing  out  of  the  West  Drainage  culvert,  the  civil 
engineering  roads  and  grounds  division  has  placed  three  oil-absorbent  booms  have 
been  placed  across  the  stream  immediately  downstream  of  the  head  wall. 

Surface  water  and  bottom  sediment  samples  were  collected  in 
January  and  April  1986.  Significant  findings  include  apparent  jet  fuel  floating  on 
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'X  ;r,3  feet  downstream  of  the  oil  looms,  the  surface  water  contamination 

dropped  off  Iramatit  ally;  however,  sediment  samples  Acre  highly  contaminated 
and  there  *as  usual  evidence  of  substantial  hydrocarbon  content  in  the  soil  under 
the  stream  bed.  Downstream  surface  sediments  contained  33.000  ug/g  of  oil  and 
grease  and  U 10  ug/g  of  lead.  Figure  IV-26  shows  the  significant  results  from  this 
site. 

Between  the  first  and  second  sample  rounds,  a  groundwater 
monitoring  well  was  installed  near  the  headwall.  The  well  was  not  installed  prior 
to  the  first  sampling  round  because  weather  conditions  precluded  equipment  access 
to  the  site.  Two  samples  were  taken  from  this  well,  but  they  were  both  collected 
three  days  apart  during  the  April  sampling  round.  The  groundwater  beneath  Site  1 
contains  trichloroethylene  (TCE).  TCE  concentrations  were  found  to  be  1 00  and 
58  ug/1  in  these  two  samples,  well  over  the  state  action  level  of  5  pg/1.  No  other 
contaminants,  including  OicG,  were  found  in  this  well  (TCE  was  not  found  in  the 
surface  water).  Figure  IV-27  shows  the  significant  findings  for  all  wells  sampled 
during  this  study. 

Site  1  is  generally  upgradient  from  the  base  well  field.  Common 
well  construction  practice  at  the  time  the  base  production  wells  were  installed  was 
to  gravel-pack  the  entire  well  from  about  50  feet  below  ground  surface  to  the  total 
completed  depth  of  the  well.  Individual  water-bearing  zones  were  not  isolated 
from  one  another.  Various  base  wells  are  perforated  from  as  shallow  as  93  feet 
below  the  land  surface  (BLS)  to  a  maximum  of  330  feet.  The  well  at  Site  1  is 
screened  from  98  to  118  feet  BLS.  Groundwater  flow  in  this  area  is  controlled  by  a 
large  pumping  depression  south  and  west  of  the  base.  Although  no  evidence  of 
contamination  of  the  base  production  wells  was  found  during  either  round  of 
sampling,  if  pumping  patterns  in  the  area  change  and  natural  flow  patterns  are 
partially  re-established,  the  entire  base  well  field  could  be  down  gradient  from 
Site  1.  If  water  from  Site  1  did  reach  the  base  well  field,  contamination  could 
move  freely  between  aquifers,  up  and  down  the  gravel  pack  of  the  production  wells. 
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Concentration, 
in  up,/ 1 , 
logarithmic 
scale  as  shown 


The  following  are  also  shown, 
where  appropriate: 


AL  -  DOHS  Action  Level 


LOO  =  Level  of  quantification 
(5  X  detection  limit). 

PDWS  =  Primary  drinking  water 
standard 


Note*. 

The  terminology  of  "No  Significant  Findings" 
is  used  on  wells  which  have  not  shown  levels 
of  contaminants  above  the  criteria  levels 
presented  in  the  text  of  the  report.  In 
general,  these  criteria  are: 

•  Concentration  greater  than  the 
method  LOQ 

•  Reproducability  between  rounds 

•  Concentrations  above  action  levels 
(either  DOHS  or  federal) 


r.  Footnotes: 

1.  Only  concentrations  which  exceed  both 
the  DOHS  action  level  and  the  level  of 
quantification  (5  X  detection  limit)  are 

L'  shown. 

V 

2.  Chrcmium  does  not  have  a  DOHS  action 
level,  the  primary  drinking  water 
standard  is  shown. 
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The  soil  borings  were  placed  in  locations  where  surface  spillage 
a  as  thought  to  ha/e  occurred  near  two  of  the  wellheads  and  at  the  end  of  the 
pipeline.  It  had  been  reported  that  wellhead  filters  were  cleaned  or  changed 
periodically  and  that  the  plant  effluent  spilled  onto  the  ground  either  during  the 
changing  process  or  during  backf lushing.  This  procedure  has  not  been  used  since 
1984.  The  pipeline  is  periodical1)-  flushed  by  uncapping  the  end  of  the  pipeline  and 
allowing  effluent  to  flow  out  of  the  pipe.  None  of  the  soil  borings  showed  any 
evidence  of  contamination  of  the  upper  12  feet  of  soil.  The  16.5-foot  sample  from 
Boring  4  was  found  to  contain  30  pg/g  of  pentachlorophenol  (PCP),  which  exceed 
the  TTLC  17  pg/g.  Unfortunately,  no  other  samples  from  that  depth  were 
analyzed.  Whether  additional  contaminants  exist  in  the  deeper  soils  is  unknown. 
PCP  is  relatively  mobile  in  soil.  Use  of  it  as  a  corrosion  inhibitor  in  the  effluent 
has  been  reported.  It  is  possible  that  the  PCP  has  moved  vertically  through  the 
soil.  Additional  sampling  at  lower  levels  would  provide  further  definition  of 
possible  contamination. 

Water  samples  collected  from  the  well  located  within  five  feet  of 
Boring  4  showed  no  significant  concentrations  of  contaminants;  however  phenol  was 
measured  at  2  yg/1  in  the  first  round.  Additional  work  will  be  necessary  to 
e/jluate  the  possibihn  of  deeper  soil  .  ontainmation  near  the  wellheads  anil  to 


. .  ;V  fit'  .oformation  on  pentachlorophenol  and  phenol  in  soil,  ground-*. 

••  '  --ft  .aent. 

W  ater  samples  were  collected  from  the  four  previous; .  , 
R  a  :.a-  *  ells,  -\nal\tical  results  from  the  first  round  showed  5  ug/1  of  total 
"o  other  repeatable,  significant  results  were  identified.  Radian  Wei !  \ 
-ot  oa-rpled  in  the  first  round  because  of  an  obstruction  in  the  we. 
obstruct. on  was  removed  before  the  second  round  and  a  sample  was  taken, 
of  the  well  was  about  12,0.  The  sample  from  Radian  Well  \o.  1  conta.ne  ! 
at  a  concentration  of  5  ug/1,  and  chromium  at  SO  Ug/1.  The  primary  drmku 
standard  for  chromium  is  SO  ug/1,  as  is  the  LOQ.  The  chromium  presem  e  p 
.s  considered  significant,  although  the  repeatability  cannot  be  ver.1 
i  igure  I -  27).  The  chromium  level  very  closely  matches  previous  -esu  ' 
well  (Radian,  19S5),  but  the  phenol  concentration  is  much  lower  r.u 
result  (S  ug/1  vs.  21  ug/1). 

The  fact  that  phenol  and  total  phenolirs  wer>-  :  - 
wells  is  not  surprising.  These  compounds  have  been  fou- ;  :t  . 
previous  samplings  and  are  constituents  in  the  waste*  t t>-r  .c 
the  drying  beds  (Radian,  19S5f.  The  concentrations  of  c-  .  ;  • 
but  are  not  extremely  high. 

o  Site  3  --  Fire  Protection  Tram.ng  2 .. 

Contamination  is  usually  found  .it  :  •  •  ••  ■ 
reason  this  site  was  investigated  -cry  thorough.  TP'"*  ' 

fire  pits  in  which  was'e  oil,  fuel  and  -.olv-^ts  .,*»•  ,  • 

practice  controlling  and  extinguishing  the  •  1  •  • 

the  pit  to  evaporate  or  percolate.  FPT\  \o.  '  • 

Five  groundwater  "non  it or c  c  .»• 
effects  of  the  FFT A  on  the  water  table  ti;  .  ;<  • 
fine-grained  material  and  re>  'barge 
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produce  fast  enough  to  be  useful  for  domestic  or  agricultural  supply.  The  water 
table  is  very  steep  in  this  area.  The  first  confined  aquifer,  located  below  the  water 
table  aquifer,  is  separated  from  the  water  table  by  40  feet  of  clay.  The  head  on 
the  confined  aquifer  in  this  area  is  such  that  any  leakage  between  it  and  the  water 
table  would  be  upward,  which  would  serve  to  protect  the  usable  ground  water 
supplies. 


The  analytical  results  from  the  five  groundwater  monitoring  wells 
indicate  that  no  degradation  of  the  water  table  has  occurred.  This  is  somewhat 
surprising,  given  the  history  of  problems  at  most  FPTAs  at  bases  around  the 
country;  however,  the  presence  of  hard  soils  under  the  site  and  the  limited  use  of 
the  training  area  have  apparently  helped  minimize  the  impact  to  groundwater. 

Eight  deep  soil  borings  (16.5  feet),  three  shallow  hand-auger 
samples  (2  feet),  and  two  surface  sediment  samples  were  collected  to  characterize 
the  shallow  soils  in  the  area.  The  only  contamination  identified  at  the  site  are 
inside  the  berm  of  FPTA  No.  2  and  near  the  underground  tanks  used  to  store 
solvents  and  POL  waste  prior  to  burning  at  the  FPTA.  Soil  samples  collected  in 
these  areas  show  0<5cG  (800  ug/g)  and  volatile/purgable  organics  (1  yg/g)  in  soils 
between  the  surface  and  16  feet  (see  Figure  IV-28).  The  lower  extent  of 
contamination  has  not  been  determined,  since  one  hole  showed  elevated  O&G 
concentrations  in  the  bottom  sample.  Additional  sampling  around  the  underground 
tanks  and  the  bermed  FPTA  No.  2  will  be  required  to  determine  the  vertical  extent 
of  contamination.  Groundwater  has  not  been  affected  by  the  activities  of  the 
FPTA. 


o  Site  4  --  Battery  Shop  Dry  Well 

One  groundwater  monitoring  well  was  installed  near  the  Battery 
Shop  Dry  Well  to  evaluate  possible  contamination  from  this  site.  AV  located  the 
monitoring  well  about  25  feet  from  the  Dry  Well,  which  is  approximately  20  feet 
deep.  During  well  installation,  AV  encountered  an  area  of  discolored  fine  sands  at 
45  to  50  feet,  which  may  have  been  caused  by  the  neutralized  acid  which  migrated 
downward  25  to  30  feet  from  the  point  of  introduction  into  the  soil.  However,  the 
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See  Table  IV- 5  for  specific  results. 

Petroleum  hydrocarbon  concentrations  are  roughly  equal  to  the  O  &  G  concentrations 
NSF  =  No  significant  findings 

Results  which  are  not  plotted  were  found  to  be  at  or  below  background  concentrations 
including  all  samples  from  Borings  03-01,  03  or  04. 
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The  results  of  the  Oil  and  Grease 
and  VOA  testing  are  plotted  as 
bar  graphs.  These  plots  are 
intended  to  show  approximate 
concentrations. 

In  the  above  example,  there  are 
no  significant  findings  for  either 
VOAs  or  Oil  and  Grease  at 
sampling  depths  of  1.5,  11.5  and 
16.5'.  However,  the  VOA  con¬ 
centration  was  about  5  pg/g  (use 
lower  scale)  and  the  Oil  and 
Grease  concentration  was  1000 
pg/g  (upper  scale). 


Figure  IV- 28 

Significant  Analytical  Results 
Site  3  ,  FPTA  #1  and  +2 
Beale  Air  Force  Base 


AeroVironment  Inc. 
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staining  did  not  appear  to  be  a  layer  of  deposited  metal.  No  visual  indication  of 
dry  well  impacts  was  found  below  50  feet  and  the  groundwater  beneath  the  site  was 
not  contaminated.  Any  contamination  resulting  from  past  waste  disposal  practices 
at  the  site  appears  to  have  been  quickly  immobilized  in  the  soil.  The  practice  of 
dumping  neutralized  battery  acid  into  the  well  was  discontinued  in  1983  and  most 
of  the  area  is  surrounded  with  asphalt,  which  would  eliminate  the  driving  force  to 
move  potential  contaminants  closer  to  the  water  table.  Evidence  indicates  that 
Site  4  is  not  a  threat  to  the  environment. 

o  Site  5  --  SR-71  Shelter 

One  groundwater  monitoring  well  was  installed  and  six  soil  borings 
were  drilled  to  investigate  for  possible  soil  contamination  at  Site  5,  the  SR-71 
Shelter.  Aviation  gasoline  and  other  hydrocarbons  spilled  on  either  the  taxiway  or 
the  SR-71  shelter  apron  drain  into  the  gravel  area  between  the  two.  Surface 
runoff  is  generally  into  the  drainage  swale  and  then  along  the  swale  to  the  storm 
sewer  inlet.  The  storm  sewer  empties  at  Site  No.  1,  the  West  Drainage.  All  of  the 
sampling  locations  were  placed  along  the  bottom  of  the  drainage  swale,  with  the 
well  near  the  sewer  inlet.  No  evidence  of  groundwater  contamination  was  found  at 
this  site,  but  three  of  the  soil  borings  showed  hydrocarbon  levels  between  400  and 
4000  ug/g  (see  Figure  IV-29).  The  highest  concentrations  of  contamination  were 
found  in  the  northern  borings,  nearest  to  the  inlet.  This  area  also  has  the  greatest 
visual  evidence  of  spillage.  The  soil  contamination  is  probably  limited  to  a  narrow 
strip  of  soil  near  the  drain,  but  no  sampling  was  done  away  from  the  swale 
centerline.  The  depth  of  contamination  at  this  location  is  unknown,  since  all  three 
northern  borings  showed  significant  03c G  contamination  in  the  deepest  sample 
(16.5  feet).  However,  the  hardpan  soil  and  clay  encountered  during  the  drilling  of 
the  monitoring  well  could  protect  groundwater. 

Although  groundwater  in  this  area  is  116  feet  below  the  ground 
surface  and  has  not  been  degraded  to  this  time,  if  present  practices  continue,  it 
may  eventually  become  degraded  beneath  this  site.  The  continued  application  of 
fuel  to  the  soil  would  serve  as  a  driving  mechanism  to  accomplish  this.  More 
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sampling  of  the  soil  at  this  site  will  be  required  to  determine  the  magnitude  of  the 
problem.  At  this  time  there  is  some  threat  to  groundwater,  and  the  serious 
problem  is  the  contribution  to  surface  runoff  problems  at  Site  No.  1. 

o  Site  6  --  Landfill  No.  2 

Two  wells  were  installed  down  gradient  from  Landfill  2.  Four 
additional  wells  were  installed  up  gradient  of  Landfill  2  as  part  of  the  investigation 
of  Landfill  3.  Laboratory  results  showed  no  contamination  in  either  of  the  two 
wells.  The  landfill  operated  from  1950  to  1980  and  received  some  Photo 
Wastewater  Treatment  Plant  sludge  but  no  other  significant  quantities  of 
hazardous  waste  have  been  reported  to  be  buried  at  this  site.  The  soil's  hardpan 
layers  and  the  silty  Laguna  Formation,  which  underlies  the  site,  would  help  to 
inhibit  movement  of  any  contamination  from  the  surface.  Landfill  2  does  not 
appear  to  threaten  the  environment. 

o  Site  7  --  Biological  Production 

The  samples  were  collected  from  the  top  six  inches  of  soil  at 
sixteen  locations  around  an  old  biological  production  site  and  composited.  The 
analysis  of  the  four  composite  samples  showed  no  organic  concentrations  and  only 
sightly  elevated  silver  concentrations  (2.5-12  qg/g).  The  silver  concentrations  are 
not  considered  to  be  significant  in  terms  of  environmental  contamination.  This 
lack  of  serious  problems  was  expected,  since  Army  documents  reviewed  during  the 
Phase  I  record  search  reported  that  all  chemicals  used  at  the  biological  production 
facility  had  been  incinerated  and  that  no  contamination  existed  at  the  site. 
Results  of  this  sampling  program  support  those  documents.  No  environmental 
contamination  appears  to  exist  in  either  soils  or  groundwater  at  this  site. 

o  Site  8  --  3-57  Test  Cell 

One  well  was  installed  to  monitor  groundwater  at  the  site  of  the 
3-57  Test  Cell,  and  six  shallow  hand-auger  samples  were  collected  in  the  drainage 
ditch  around  the  site  to  determine  whether  the  soil  had  been  polluted  by  surface 
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unoff.  Spills  from  the  engine  tests  are  washed  off  the  pavement  and  into  the 
unlined  drainage  channel.  Nothing  significant  was  found  in  the  groundwater.  The 
hand-auger  sample  at  the  upgradient  location  contained  700  pg/g  oil  and  grease  and 
1400  pg/g  petroleum  hydrocarbon  at  the  1.5-foot  level.  This  corroborates  visual 
observations  of  oil  stains  at  that  location.  The  test  cell  fuel  storage  tank  is  above 
ground  in  a  bermed  area.  Chances  of  a  spill  that  would  cause  widespread 
contamination  is  low.  This  site  has  no  evidence  of  groundwater  contamination  or 
of  widespread  soil  contamination. 

o  Site  9  --  Entomology  Building  2560 

Soil  samples  collected  at  Entomology  Building  2560  showed 
localized  contamination.  This  building  is  currently  used  for  storage,  mixing  and 
cleanup  (container  rinsing)  of  pesticides  and  herbicides  used  for  weed  and  rodent 
control  at  Beale  AFB.  Part  of  the  mixing  and  cleanup  operation  is  conducted  in  a 
small  6-foot  by  6-foot  gravel-mixing  basin  on  the  south  side  of  the  building. 
Rmsate  or  spillage  is  discharged  onto  the  ground.  Soil  immediately  down  slope 
from  the  gravel  basin  has  no  vegetation.  This  appears  to  be  the  result  of 
contaminated  surface  runoff  from  the  mixing  operations. 

The  soil  sample  collected  from  the  1.5  feet  below  the  gravel  basin 
contained  0.9  pg/g  of  the  insecticide  chlordane.  Chiordane  was  also  found  in  the 
6.5-foot  sample,  but  at  only  0.1  pg/g.  Chlordane  concentrations  found  in  both 
samples  are  well  below  the  state  Total  Threshold  Limit  Concentration  (TTLC) 
value  of  2.5  pg/g.  No  other  contaminants  were  found  in  the  mixing  basin.  A  boring 
was  drilled  in  the  bare  soil  down  slope  from  the  basin,  but  no  contamination  was 
found  in  samples  from  that  location. 

The  presence  of  chlordane  in  the  shallow  soils  indicates  that 
localized  contamination  is  occurring  as  a  result  of  Entomology  Shop  operations. 
Management  of  the  mixing  and/or  rinsing  operations  should  be  modified  to 
eliminate  further  release  of  pesticides  and  herbicides  into  the  unlined  basin  (or 
overflow  outside  the  basin).  However,  the  fact  that  chlordane  was  found  at  a  very 
low  level  (barely  above  detection  limit)  in  the  6.5-foot  sample  and  not  at  all  in  the 


down-slope  sample  indicates  that  the  potential  for  broader  contamination  from  this 
site  is  low.  The  health  risk  is  also  considered  to  be  low. 

o  Site  10  --  3-58  Test  Cell 

One  groundwater  monitoring  well  was  installed  at  the  site  of  the 
3-58  Test  Cell  to  monitor  groundwater  quality,  and  hand-auger  samples  were  taken 
at  four  locations  in  the  drainage  ditch  surrounding  the  test  cell.  Fuel  and  oil  spills 
that  occur  during  testing  of  SR-71  engines  are  washed  from  the  test  stand  and  flow 
into  the  drainage  channel  on  the  north  side  of  the  stand. 

OScG  and  petroleum  hydrocarbon  contamination  was  found  in  the 
surface  samples  from  all  the  hand  borings  (see  Figure  IV-30).  However,  at  the 
1.5-foot  depth  only  one  boring  still  showed  elevated  oil  and  grease  concentrations 
(1600  Ug/g).  The  sample  (I0-02-H2)  that  had  deeper  contamination  also  had  the 
highest  concentrations  in  the  surface  sample.  It  is  located  near  a  small  undiked, 
above-ground  fuel  tank  located  between  the  test  stand  and  the  channel.  Also,  most 
washdown  from  the  test  stand  probably  enters  the  channel  near  Hand  Auger 
Location  10-02,  judging  by  soil  staining  at  the  site.  The  main  fuel  tanks  for  the 
3-58  Test  Cell  have  double  containment  to  eliminate  any  leakage. 

The  3-58  test  cell  shows  evidence  of  some  environmental 
degradation  resulting  from  fuel  spilling  and  equipment  washdown.  Soil  contamina¬ 
tion  is  localized  and  probably  shallow,  as  would  be  expected  from  an  operation  such 
as  this.  There  is  no  evidence  of  groundwater  contamination.  The  risk  from  this 
site  is  considered  minimal. 

°  Site  1 1  --  AGE  Maintenance  Shop 

The  main  source  of  contamination  at  Site  11  is  runoff  of  fuel, 
lubricants  and  engine  oil  onto  the  soils  bordering  the  back  parking  area  at  the  AGE 
Maintenance  Shop.  Contamination  may  also  spread  to  the  drainage  ditch  behind 
the  building.  Routine  maintenance  of  aircraft  ground  equipment  (AGE)  is 
conducted  in  the  back  parking  area  and  spills  are  usually  washed  off  the  pavement 
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and  allowed  to  evaporate  or  percolate  into  the  ground.  One  groundwater 
monitoring  well  was  drilled  and  sampled  at  this  site.  Four  deep  soil  borings  (16.5 
feet)  were  drilled  at  the  edge  of  the  asphalt,  where  the  runoff  first  makes  contact 
with  soil,  and  hand-auger  samples  (1.5  feet)  were  collected  in  the  drainage  ditch 
bottom. 


All  the  soil  borings  near  the  edge  of  the  pavement  showed  high 
levels  of  oil  and  grease,  up  to  7000  ug/g>  in  the  1.5-foot  samples  but  were  clean  in 
6.5-feet  samples  (see  Figure  I V - 3 1 ) .  This  is  probably  the  result  of  very  hard  soil 
and  relatively  small  quantities  of  material  being  discharged.  No  evidence  of 
contaminants  was  found  in  the  drainage  ditch  samples  and  the  groundwater  samples 
showed  no  indication  of  degradation.  The  highest  concentrations  of  oil  and  grease 
contamination  were  found  in  Borings  11-02  and  11-03.  The  surface  sample  from 
Boring  11-04  also  showed  evidence  of  benzene,  toluene  and  xylene,  common 
constituents  of  the  fuel  used  by  AGE.  The  hydrocarbon  concentrations  at  Borings 
11-02,  11-03  and  11-04  correlate  with  the  visual  evidence  of  staining  and  the 
apparent  flow  patterns  in  the  area. 

Only  localized  surface  hydrocarbon  contamination  was  found  at 
this  site.  The  migration  of  contaminants,  either  laterally  or  vertically,  is  minimal. 
Hue  to  the  work  practices  at  the  maintenance  shop,  large-scale  soil  or  water 
pollution  is  not  expected;  however,  runoff  of  fuel  and  oil  products  will  continue 
unless  procedures  change  to  preclude  it.  No  groundwater  contamination  is  evident. 
The  environmental  threat  from  this  site  is  considered  minimal. 

o  Site  12  --  Entomology  Building  440 

Building  440  was  used  as  the  base  entomology  shop  from  1965  to 
19S0.  No  records  exist  of  specific  activities  at  this  building  or  of  any  particular 
mixing/rinsing  basins  similar  to  the  one  currently  used  at  Building  2560.  The 
building  is  now  used  by  the  base  animal-control  officer  to  house  stray  domestic 
animals. 
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Two  soil  borings  (plus  a  background  boring)  were  drilled  here  to 
determine  whether  pesticide/herbicide  contamination  had  resulted  from  past 
entomology  shop  practices.  The  two  borings  were  located  near  a  concrete  pad 
southeast  and  down  slope  of  the  building  that  may  have  been  used  for  mixing  or 
loading  chemicals.  No  significant  contamination  was  found  in  any  of  the  samples, 
nor  is  there  visual  evidence  or  odor  around  the  site  that  would  indicate  contamina¬ 
tion  problems.  No  environmental  threat  from  this  site  is  anticipated. 

o  Site  13  —  Landfill  No.  1 

Landfill  1  occupies  approximately  four  acres.  It  was  used  for 
disposal  of  base  waste  from  the  early  1 940's  to  about  1950.  Small  quantities  of 
household  chemicals  were  probably  included  in  the  general  refuse. 

A  geophysical  survey  using  a  magnetometer  and  ground- 
penetrating  radar  was  conducted  to  locate  any  large  magnetic  anomalies  and  to 
define  the  site  boundaries.  Based  on  the  results  of  the  geophysical  survey,  two 
groundwater  monitoring  wells  were  drilled  to  monitor  conditions  beneath  the 
landfill.  High  levels  of  TCE  were  found  in  both  wells.  Samples  from  the  first 
sampling  round  showed  9.4  ug/1  and  106  yg/1  in  Wells  13-01  and  13-02,  respectively. 
The  second  round  of  tests  showed  26  yg/1  and  28  yg/1  of  TCE  in  the  two  wells,  along 
with  3.7  yg/1  of  PCE  in  Well  13-02.  The  DOHS  action  level  for  TCE  is  5  yg/1  and 
4  yg/1  for  PCE.  Although  the  results  are  not  precise,  the  fact  that  they  were 
repeatable  leads  us  to  believe  that  TCE  contamination  does  exist  (see 
Figure  IV-27).  This  finding  is  not  easily  explained.  TCE  contamination  was 
unexpected  in  the  groundwater  at  this  site  because  of  the  age  of  the  fill  material 
and  because  TCE  was  not  in  general  use  by  1950  when  the  landfill  was  closed. 
Also,  no  other  chemicals  were  found.  While  we  are  certain  that  TCE  exists  in  the 
groundwater,  the  exact  concentration  and  the  source  are  unknown.  Possible 
sources  include  the  landfill,  the  Sewage  Treatment  Plant  or  the  Photo  Wastewater 
Treatment  Plant;  however,  neither  of  the  plants  is  considered  a  likely  source, 
especially  the  Photo  Wastewater  Plant,  because  none  of  the  wells  there  show  TCE 
and  TCE  is  not  used  in  the  process. 
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Surface  water  samples  were  taken  at  four  locations  along 
Hutchinson  Creek  where  it  comes  near  the  southwest  boundary  of  the  landfill. 
Both  sampling  rounds  were  collected  during  low  flow  conditions,  but  the  creek  bed 
is  deep  and  wide  in  this  area  so  the  water  is  almost  stagnant.  No  contamination 
was  identified  during  the  first  sample  round,  but  low  levels  of  the  pesticides 
Lindane  and  Aldrin  were  detected  during  the  second  round.  The  Aldrin  was 
detected  in  all  four  second  round  samples  (including  up  gradient)  at  levels  that 
ranged  from  0.05  to  0.07  pg/1.  This  is  considered  significant  since  0.05  pig/ 1  is  the 
California  Department  of  Health  Services'  action  level.  Because  Aldrin  was  found 
up  gradient,  the  source  of  these  pesticides  is  probably  not  from  a  point  source,  but 
rather  runoff  from  various  areas  of  the  base  or  possibly  from  agricultural  areas 
that  surround  the  base.  Additional  work  will  be  needed  at  this  landfill  to  evaluate 
the  level  of  hazard  posed  by  it. 

o  Site  14  --  Transformer  Oil  Drainage  Area 

A  series  of  twelve  surface  soil  samples  w'ere  collected  inside  a 
bermed  area  previously  used  to  drain  transformers.  The  samples  were  collected 
from  0  to  0.5  feet  in  a  matrix  that  covered  the  entire  area.  Two  of  the  samples 
were  collected  from  an  area  with  no  vegetation.  These  were  the  only  ones  that 
contained  significant  levels  of  either  oil  and  grease  (O&G)  or  PCB.  One  of  the  two 
samples  contained  about  4%  oil  and  grease  compounds  and  5.3  pg/g  of  the  PCB 
Aroclor  1260.  The  other  sample  contained  elevated  concentrations  of  O&G  but  no 
PCBs  (see  Figure  IV - 32).  Based  on  the  analytical  results  and  the  pattern  of  barren 
soil  in  the  part  of  the  site  nearest  to  the  road,  it  appears  that  most  transformer 
draining  occurred  in  one  area  of  the  site.  Previous  sampling  reported  in  the  Phase  I 
report  found  14  mg/kg  (pg/g)  PCBs  at  one  location  (unspecified).  Both  the  14  pg/g 
and  the  5.3  pg/g  findings  are  well  below  the  current  TTLC  value  of  50  pg/g. 

No  samples  were  taken  below  6  inches,  so  the  depth  of  the 
contamination  is  unknown.  Typically  PCB  compounds,  and  to  a  lesser  degree  O&G 
compounds,  do  not  mobilize  significantly  through  soil.  The  berm  around  the  site 
eliminated  the  possibility  of  lateral  spreading  outside  the  site.  In  addition,  analysis 
of  the  soil  samples  indicates  minimal  spreading  within  the  site.  This  site  does  not 
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pose  a  significant  environmental  threat.  The  health  threat  is  also  considered  to  be 
low  because  of  the  low  concentration  of  PCB  and  because  the  site  is  located  in  a 
relatively  remote  part  of  the  base.  However,  there  is  no  fencing  and  Beale's 
mobile  home  camping  facility  is  located  within  700  feet. 

o  Site  15  --  Landfill  No.  3 

Four  wells  were  installed  to  monitor  the  active  base  landfill,  one 
up  gradient  and  three  down  gradient.  None  of  the  groundwater  samples  collected 
during  the  two  sample  rounds  showed  evidence  of  groundwater  contamination.  This 
was  expected  because  the  management  practices  employed  at  the  landfill  include 
no  chemical  waste  disposal,  runon  and  runoff  control,  and  covering  the  waste 
daily.  The  site  is  operated  in  accordance  with  state  regulations  for  a  nonhazardous 
sanitary  landfill.  This  active  landfill  poses  no  significant  environmental  threat. 

o  Site  16  --  Explosives  Ordnance  Disposal  Site 

Two  soil  samples  were  collected  from  the  bottom  of  the  trench 
used  for  disposal  of  scrap  metal  at  the  Explosives  Ordnance  Disposal  Area.  Waste 
material  remaining  after  bullets,  flares  and  small  shells  are  detonated  is  placed  in 
the  unlined  trench,  which  is  about  70  feet  long  by  15  feet  wide  by  10  feet  deep. 
The  first  round  of  samples  was  collected  in  November  1985  when  no  water  was  in 
the  trench.  Three  samples  were  collected  from  the  top  2  to  3  inches  of  soil  at 
various  locations  along  the  bottom  of  the  trench.  Very  high  lead,  chromium  and 
barium  concentrations  were  found.  Based  on  the  results  of  the  first  sampling,  a 
second  round  of  samples  was  collected  in  April.  At  that  time,  the  trench  was 
partially  filled  with  water  from  the  spring  rain.  The  second  sample  submitted  to 
the  laboratory  was  a  composite  of  soil  collected  from  six  locations  along  both  sides 
of  the  trench,  just  below  the  waterline.  Resuits  from  the  second  sample  showed 
lower  concentrations  of  metals,  but  they  were  still  at  levels  significantly  above 
background.  The  difference  in  concentrations  found  at  the  bottom  rather  than 
along  the  sides  of  the  trench  is  not  surprising,  as  most  waste  lies  at  the  bottom  and 
little  along  the  sides  where  the  second  samples  were  collected. 
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The  lead  concentration  found  in  the  first  sample  (14,000  Ug/g)  is 
14  times  higher  than  the  TTLC  criteria  set  up  by  the  California  Department  of 
Health  Services.  The  chromium  concentration  of  2000  Ug/g  in  the  soil  was  very 
close  to  the  2500  Ug/g  threshold  limit  for  total  chromium.  No  sampling  was  done 
to  determine  the  vertical  extent  of  contamination  in  soil  or  groundwater,  but  an 
E.P.  Toxicity  test  run  on  the  second  sample  showed  that  lead  and  chromium  were 
reduced  by  an  order  of  magnitude  in  the  leachate.  Additional  sampling  in  the 
trench  will  be  required  to  determine  whether  the  very  high  concentrations  of  lead 
and  chromium  at  the  surface  have  migrated  to  deeper  soil,  especially  because  of 
the  presence  of  ponded  water  in  the  pit  during  several  months  of  the  year. 

o  Site  17  --  Best  Slough 

There  appears  to  be  no  environmental  degradation  at  the  Best 
Slough  site.  This  site  was  added  to  the  statement  of  work  to  evaluate  whether 
contamination  had  occurred  as  a  result  of  the  disposal  of  several  drums  in  a 
depression  near  where  Best  Slough  passes  the  three  bridges  area.  None  of  the  soil 
samples  collected  at  the  site  showed  any  contamination.  Additionally,  the  surface 
water  sample  collected  from  the  Slough  near  the  depression  was  clean. 

These  results  were  expecied,  because  there  were  no  odors,  soil 
staining  or  evidence  of  chemicals  in  or  near  the  drums.  In  fact,  the  drums  appear 
to  have  been  dumped  in  the  depression  after  they  were  burned  in  some  way.  They 
were  found  to  be  badly  rusted,  but  there  is  no  evidence  of  chemical  residue  on  the 
inner  or  outer  surfaces.  This  site  poses  no  environmental  threat. 

o  Site  18  --  Bulk  Fuel  Storage  Facility 

Four  soil  borings  were  drilled  at  the  bulk  fuels  storage  facility. 
None  of  the  samples  showed  significant  contamination  by  oil  and  grease 
compounds,  lead  or  volatile/purgable  organics.  Some  of  the  samples  contained  up 
to  400  ug/g  of  O&G  or  petroleum  hydrocarbons,  but  similar  concentrations  were 
also  found  in  the  background  samples.  Even  samples  taken  from  the  boring  located 
at  the  reported  gasoline  spill  showed  no  significant  contamination,  which  indicates 
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that  either  no  spill  occurred  or  that  the  spill  was  very  limited  in  scope.  The 
analytical  results  agree  with  our  field  observations,  which  included  no  organic 
vapors,  visible  staining  or  other  evidence  of  poor  fuel  management.  This  site  is 
thought  to  pose  no  threat  to  the  nearby  environment. 


* 
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V. 


ALTERNATIVE  MEASURES 


Eighteen  sites  at  Beale  AFB  were  investigated  for  the  presence  of  chemical 
contamination  during  the  Phase  II,  Stage  1  study.  The  results  of  this  study  showed 
that  seven  of  the  sites  were  free  of  any  detectable  contamination.  Some 
contamination  has  been  identified  at  the  other  eleven  sites  and  follow-on  action 
may  be  required,  including  additional  investigation,  continued  monitoring,  remedial 
action  or  operational  changes. 

This  chapter  discusses  the  actions  that  coula  be  taken  at  each  of  the  eighteen 
sites,  based  on  the  knowledge  gained  from  this  program  and  previous  studies.  The 
discussion  will  concentrate  on  feasible  alternatives,  presenting  only  practical  and 
cost-effective  options.  At  least  two  options  are  available  at  each  site.  Generally, 
these  are  for  continued  monitoring  or  additional  investigation.  In  some  instances, 
limited  cleanup  measures  are  presented  for  sites  with  localized  contamination. 
This  work  would  be  completed  under  a  Phase  IV  IRP  effort.  Also  included  are 
options  for  changes  to  waste  management  and  practices.  These  would  limit 
additional  damage  to  the  environment  until  final  decisions  about  the  site  are  made. 

AeroVironment  makes  specific  recommendations  in  the  following  chapter,  but 
the  Air  Force  and  regulating  agencies  will  need  to  judge  the  overall  merits  of  each 
option  to  determine  whether  it  meets  safety,  economic  and  environmental  policy 
goals.  The  sites  are  discussed  in  the  order  of  their  priority  before  the  Phase  II, 
Stage  1  study. 

A.  Site  1  --  West  Drainage 

Contaminants  at  the  West  Drainage  apparently  result  from  fuel  and  other 
hydrocarbons  being  washed  off  the  flightline  area  by  surface  runoff  and  discharged 
from  the  drainage  system  into  the  unlined  stream  channel.  Surface  water  and 
sediment  samples  were  collected  about  750  feet  from  the  drainage  outlet. 
Sediments  were  found  to  contain  33,000  yg/g  of  oil  and  grease  and  surface  water 
upstream  from  the  oil  booms  contained  an  observable  layer  of  jet  fuel  during  the 
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pr il  19S6  sampling  round.  Surface  water  does  not  flow  offbase  except  during  a 
major  storm,  typically  occurring  over  several  days- 

Groundwater  samples  collected  from  the  monitoring  well  at  this  site 
show  trichloroethylene  (TCE)  contamination  exceeding  California  DOHS  action 
levels.  The  current  groundwater  flow  is  south  from  this  site,  so  base  production 
wells  to  the  west  are  not  immediately  downgradient  from  Site  1.  However,  base 
production  wells  are  susceptible  to  contamination  because  their  gravel  pack 
extends  up  into  the  water  table  aquifer. 

Actions  that  could  be  taken  at  the  West  Drainage  are  outlined  below. 
Because  problems  are  known  to  exist  in  surface  water/soil  and  groundwater,  a 
combination  of  options  will  probably  be  required. 

1)  Continued  monitoring  of  the  existing  well:  This  would  help  define  the 
level  of  TCE  contamination  and,  in  concert  with  other  well  measurements,  check 
the  direction  of  flow  in  the  area. 

2)  Installation  of  additional  groundwater-monitoring  wells:  These  wells 
would  monitor  groundwater  conditions  (contamination  and  flow)  between  the  site 
and  on-base  or  off-base  groundwater  wells.  Wells  would  be  drilled  to  the  water 
table  aquifer  and  the  underlying  confined  aquifer. 

3)  Collection  of  additional  sediment  and  surface  water  samples:  These 
samples  would  determine  the  downstream  extent  of  water/soil  contamination. 
Sampling  could  be  planned  to  assure  that  a  surface  water  sample  is  collected  from 
the  base  border  during  flow  conditions. 

*0  Cleanup:  If  sufficient  information  exists,  cleanup  of  surface  soils  or 
groundwater  could  be  initiated  under  Phase  IV. 

5)  Implementation  of  a  management  program  to  eliminate  further 
hydrocarbon  runoff:  Runoff  control  or  collection  and  treatment  would  keep  the 
fuel  and  other  contaminants  from  entering  the  stream  channel. 
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B. 


Site  2  --  Photo  Wastewater  Treatment  Plant  and  Injection  Well  No.  2 


Site  2  must  be  treated  as  two  separate  sites,  because  the  waste  pond 
and  injection  wells  are  in  different  locations  and  pose  different  problems.  The 
unlined  waste  ponds  have  been  used  in  the  past  to  dispose  of  sludge  generated  by 
the  Photo  Wastewater  Treatment  Plant.  Four  groundwater  monitoring  wells  were 
installed  in  May  1985  to  monitor  contamination  resulting  from  the  ponds.  Two  sets 
of  samples  collected  from  these  wells  showed  concentrations  of  phenol  and 
chromium.  These  results  are  similar  to  previously  reported  sample  results  from 
May  -  July  1985. 

The  injection  well  system  was  investigated  for  evidence  of  contamina¬ 
tion  resulting  from  periodic  flushing  of  pipes  and  well  filters.  One  well  and  four 
soil  borings  were  drilled  to  identify  contamination  in  the  shallow  soil  and  water 
table  aquifer.  Results  indicate  deep  soils  and  groundwater  may  be  contaminated  by 
phenolic  compounds. 

Actions  that  could  be  taken  at  the  Injection  Well  for  Stage  2  include: 

1)  No  action:  since  the  potential  contamination  identified  at  the  site  is 
localized  and  of  limited  concentration  and  thus  presents  no  serious  threat  to  the 
environment,  no  action  need  be  taken. 

2)  Drilling  deeper  soil  borings  in  the  vicinity  of  the  injection  wells:  These 
borings  would  determine  whether  the  contamination  at  the  bottom  of  one  Stage  1 
boring  is  an  indication  of  deep  soil  contamination. 

3)  Installation  of  a  groundwater-monitoring  well  at  the  second  injection 
well  head:  Another  monitoring  well  would  check  the  groundwater  conditions  near 
the  other  potential  sources  at  this  site. 

Possible  actions  at  the  waste  pond  include: 
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1)  Continued  monitoring  using  the  existing  well  system:  Periodic  sampling 
at  the  four  Radian  wells  located  around  the  pond  system  would  check  the 
concentrations  of  phenols  and  metals. 

2)  Closure:  under  Phase  IV,  a  closure  plan  acceptable  to  regulatory 
agencies  could  be  prepared  and  further  environmental  contamination  from  the 
ponds  would  be  eliminated. 

C.  Site  3  --  Fire  Protection  Training  Areas 

Sampling  of  groundwater-monitoring  wells  at  the  Fire  Protection 
Training  Areas  (FPTA)  indicates  that  the  water  table  aquifer  has  not  been 
contaminated  by  the  fire  training  activities.  No  significant  concentrations  were 
reported  in  any  of  the  five  wells  from  either  sampling  round.  Although  FPTAs  are 
typically  problems  on  Air  Force  bases,  the  lack  of  a  widespread  problem  probably 
results  from  the  infrequent  usage  of  the  FPTA  and  the  high  clay  content  of 
underlying  soils.  Lack  of  groundwater  contamination  indicates  that  no  widespread 
contamination  exists. 

Soil  samples  were  collected  at  the  FPTA  to  determine  whether  shallow 
soil  contamination  exists  at  specific  locations.  The  results  show  that  the  burn  pit 
at  FPTA  No.  2  and  the  underground  fuel  tank  area  have  oil  and  grease  and  fuel 
components  in  the  shallow  soil.  The  problem  at  the  burn  pit  is  typical  of  FPTA 
operations  because  that  is  where  the  fuel  is  spread  prior  to  burning.  The 
hydrocarbons  at  the  underground  tank  probably  result  from  surface  spilling,  not  a 
tank  leak.  Other  areas,  including  the  suspected  FTPA  No.  1  were  found  to  be 
uncontaminated. 

Actions  that  could  be  taken  at  the  FPTA  for  Stage  2  include: 

l)  No  action:  If  the  problems  at  the  FPTA  are  sufficiently  localized  that 
deep  soils  and  groundwater  are  not  threatened,  this  alternative  would  be 
appropriate,  since  limited  human  activity  occurs  at  this  site. 


2)  Additional  drilling  at  the  burn  pit  and  underground  tank:  This  would 
define  the  vertical  extent  of  hydrocarbon  contamination  and  its  lateral  spread. 

3)  Continued  sampling  of  the  existing  groundwater  monitoring  wells:  This 
would  monitor  groundwater  for  change  over  time. 

4)  Removal  of  the  underground  tank:  Under  Phase  IV,  the  underground 
tank  could  be  replaced  by  an  aboveground,  double-contained  tank.  This  would 
comply  with  current  California  regulations  on  underground  storage  tank 
management  and  minimize  the  risk  of  tank  leakage  or  further  surface  spills. 

D.  Site  4  --  Battery  Shop  Dry  Weil 

The  Battery  Shop  was  investigated  by  drilling  a  groundwater-monitoring 
well  into  the  water  table  aquifer.  The  monitoring  well  was  placed  about  20  feet 
from  the  old  20-foot-deep  dry  well  that  had  been  used  for  disposal  of  neutralized 
battery  acid. 

During  drilling,  staining  was  observed  in  soil  samples  from  45  feet  to  55 
feet.  No  visual  evidence  of  metals  deposition  was  encountered  in  the  zone  from  20 
feet  to  45  feet.  This  seems  to  indicate  that  no  contamination  of  shallow  soil  has 
occurred  at  the  Battery  Shop.  No  groundwater  contamination  was  identified  in 
either  round  of  samples  from  the  140-foot  monitoring  well. 

Actions  that  could  be  taken  at  Battery  Shop  Dry  Well  include: 

1)  No  action:  If  the  site  has  caused  no  current  damage  or  poses  no  future 
risk  to  the  environment,  no  action  need  be  taken. 

2)  Continued  sampling  of  the  monitoring  well  at  this  site:  This  would 
monitor  groundwater  for  change  over  time. 
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3)  Drilling  a  deep  boring  and  sampling  the  stained  soil  at  the  45-  to 
55-foot  zone:  This  would  determine  whether  the  staining  seen  during  well  drilling 
is  the  result  of  metals  deposition. 

4)  Placing  a  cement  cap  over  the  top  of  the  dry  well:  Sealing  the  top  of 
the  dry  well  would  assure  that  no  additional  dumping  occurs  in  the  well  and  that 
water  does  not  drain  into  it  and  mobilize  any  contaminants. 

E.  Site  5  --  SR-71  Shelter 

Sampling  at  the  SR-71  Shelter  detected  oil  and  grease  in  the  upper  soils 
near  the  drainage  system  inlet.  Samples  from  some  of  the  borings  have  detectable 
concentrations  of  oil  and  grease  and  fuel  components  that  are  the  result  of  fuel 
spills,  primarily  on  the  SR-71  Shelter  apron.  While  borings  at  the  south  (uphill)  end 
of  the  site  were  uncontaminated,  northern  surface  soils  are  stained  at  the  surface 
and  are  contaminated  to  16  feet.  No  sampling  was  conducted  below  16  feet  or 
away  from  the  centerline  of  the  drainage  swale. 

One  groundwater  monitoring  well  was  installed  and  sampled.  It  was 
found  to  be  free  of  contamination.  This  indicates  that  there  is  no  widespread 
problem  at  this  site  and  that  detectable  fuel  contamination  is  limited  to  the  upper 
soils.  Fuel  runoff  occurs  regularly  at  this  site. 

The  SR-71  Shelter  is  very  closely  linked  to  the  problems  at  the  West 
Drainage  (Site  No.  1).  Surface  runoff  which  enters  the  drainage  inlet  at  this  site 
exits  the  drainage  system  at  the  West  Drainage.  Other  parts  of  the  base  also  drain 
into  the  West  Drainage,  but  the  SR-71  Shelter  is  probably  one  of  the  major 
contributors  of  hydrocarbons  into  the  West  Drainage  system. 

Actions  that  could  be  taken  at  the  SR-71  shelter  include: 

1)  No  action:  If  soil  contamination  at  the  site  is  localized  and  deep  soils 
and  groundwater  are  not  threatened  currently  or  in  the  future,  no  action  need  be 
taken,  especially  since  no  human  activity  occurs  at  this  site. 
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2)  Continued  sampling  at  the  monitoring  well  at  this  site:  This  would 
monitor  groundwater  to  determine  whether  any  change  occurs  o/er  time. 

3)  Additional  drilling  and  soil  sampling  along  the  drainage  swale:  Soil 
samples  could  be  collected  to  greater  depths  up  and  down  the  channel,  and  away 
from  the  channel  centerline  to  determine  the  extent  of  soil  contamination. 
Sampling  could  also  include  surface  soils  in  the  restricted  area  at  the  edge  of  the 
SR-71  Shelter  apron. 

4)  Implementation  of  a  runoff  management  program:  The  goal  of  this 
activity  would  be  to  minimize  or  eliminate  the  runoff  of  fuel  and  other 
hydrocarbons  into  the  drainage  system.  This  would  also  help  to  reduce  the  problem 
at  Site  1,  the  West  Drainage. 

F.  Site  6  --  Landfill  No.  2 

Samples  collected  from  two  groundwater-monitoring  wells  located 
downgradient  from  Landfill  No.  2  indicate  that  no  organic  or  inorganic 
corcamination  of  groundwater  has  resulted  from  this  site.  Both  rounds  of  samples 
from  each  well  were  uncontaminated.  The  landfill  was  in  operation  from  1950  to 
1980,  so  it  is  unlikely  that  chemical  wastes  (other  than  a  limited  amount  of  photo 
wastewater  sludge)  would  ha/e  been  deposited  at  this  site. 

Actions  that  could  be  taken  at  this  landfill  include1 

1)  No  action:  If  the  site  presents  no  threat  of  environmental  degradation, 
no  action  need  be  taken. 

2)  Continued  sampling  of  existing  monitoring  wells:  The  two  monitoring 
wells  installed  in  Stage  2  could  be  sampled  periodically  to  determine  whether 
changes  in  groundwater  flow  patterns  occur. 


G.  Site  7  --  Biological  Production  Site 

Sixteen  surface  soil  samples  were  collected  at  the  Biological  Production 
Site  to  evaluate  the  possibility  of  contamination  resulting  from  biological  research 
previously  conducted  by  the  Army  at  this  location.  The  results  show  that  no 
contamination  exists  at  this  site.  This  finding  agrees  with  Army  reports,  which 
indicate  that  no  contamination  was  left  after  the  Army  departed  from  the  site. 

\ctions  that  could  be  taken  at  the  Biological  Production  Site  include: 

1)  No  action:  No  contaminants  remain  at  the  site  and  no  threat  to  the 
environment  exists,  so  no  action  need  be  taken. 

2)  Additional  shallow  soil  sampling:  If  further  questions  exist  about  the 
site  conditions,  samples  could  be  collected  at  more  locations  around  the  site  and  at 
depths  greater  than  0  -  0.5  feet. 

H.  Site  S  --  J-57  Test  Cell 


The  J-57  Test  Cell  is  used  to  test  the  engines  from  all  aircraft  used  at 
Beale,  except  the  SR-71.  During  the  process  of  testing,  some  fuels  and  other 
hydrocarbons  are  spilled  and  washed  off  of  the  concrete  test  stand  and  into  a  small 
drainage  ditch  that  encircles  the  site.  Soil  samples  from  the  drainage  channel 
indicate  that  soil  contamination  exists  in  the  upper  soils  at  one  location.  The  soil 
at  that  location  was  stained.  Samples  from  other  locations  further  down  the 
drainage  ditch  were  not  contaminated.  Groundwater  samples  collected  from  the 
monitoring  well  at  this  site  were  also  uncontaminated.  These  results  indicate  that 
the  hydrocarbon  contamination  in  the  soil  is  limited  both  vertically  and  laterally  to 
the  point  where  runoff  enters  the  ditch. 

Actions  that  could  be  taken  at  the  J-57  Test  Cell  include: 

1)  No  action  —  If  the  problem  at  this  site  is  sufficiently  localized  that 
deep  soils  and  groundwater  are  not  threatened,  no  action  need  be  taken. 
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2)  Continued  sampling  of  the  monitoring  well  at  this  site  --  Groundwater 
sampling  would  determine  whether  any  change  occurs  in  the  groundwater 
conditions. 

3)  Additional  soil  sampling  along  the  drainage  ditch:  Soil  samples  would 
provide  more  information  on  the  vertical  and  lateral  extent  of  hydrocarbon 
contamination  along  the  drainage  channel. 

4)  Implementation  of  a  runoff  management  program:  As  for  other  sites, 
the  goal  of  this  effort  would  be  to  minimize  or  eliminate  the  runoff  of 
hydrocarbons  into  the  unlined  drainage  channels. 

1.  Site  9  --  Entomology  Shop,  Building  2360 

Three  soil  borings  were  drilled  and  sampled  at  Building  2560.  One  was 
drilled  inside  the  gravel  pad  area  used  for  mixing  and  rinsing  the  pesticides  used  at 
the  base.  Chlordane  was  found  in  the  soil,  down  to  a  depth  of  6.5  feet.  A  second 
boring,  drilled  downgradient  and  in  the  area  with  no  vegetation,  showed  no 
pesticides  and  herbicides. 

Actions  that  could  be  taken  at  Site  9  include: 

1)  No  action:  If  chlordane  contamination  at  this  site  is  localized  and  does 
not  present  a  threat  to  deeper  soils  and  groundwater,  no  action  need  be  taken, 
especially  since  only  Entomology  Shop  workers  have  access  to  this  site. 

2)  Additional  drilling  and  soil  sampling:  Drilling  would  define  the  extent 
of  contamination  within  the  gravel  mixing  area. 

3)  Removal  of  contaminated  soil  and  redesign  of  the  mixing  basin:  A 
limited  amount  of  soil  could  be  removed  and  the  gravel  basin  could  be  replaced 
with  a  lined  collection  system. 
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1.  Site  10  --  J-5S  Test  Cell 


Laboratory  analyses  of  soil  samples  taken  at  the  J-58  Test  Cell  show 
the  effects  of  past  fuel  spills  and  poor  housekeeping  near  an  aboveground  fuel 
storage  tank.  Samples  taken  in  the  drainage  channel  near  the  tank  and  at  other 
locations  along  the  channel  detected  levels  of  oil  and  grease  down  to  1.5  feet. 
Deeper  samples  were  not  taken  during  this  effort,  so  the  vertical  boundary  of  the 
contaminated  soil  is  not  known.  Discoloration  and  odor  were  observed  in  the 
drainage  channel  near  the  tank  and  test  stand.  Groundwater  from  the  monitoring 
w'ell  down  gradient  from  the  site  is  uncontaminated.  These  results  indicate  that 
although  surface  contamination  exists,  the  problem  has  probably  not  spread  to 
deeper  zones. 

Actions  that  could  be  taken  at  the  Site  10  Test  Cell  include: 

1)  No  action:  If  problems  at  the  J-58  Test  Cell  are  localized  and  no 
widespread  environmental  damage  is  suspected,  no  action  need  be  taken,  especially 
since  limited  human  activity  occurs  at  the  site. 

2)  Additional  soil  sampling  in  area  of  known  contamination:  Deeper  soil 
sampling  using  a  hollow-stem  auger  drill  rig  would  define  the  extent  of 
contamination  in  three  dimensions. 

3)  Additional  soil  sampling  along  the  drainage  ditch:  Soil  samples  would 
provide  more  information  on  the  vertical  and  lateral  extent  of  hydrocarbon 
contamination  along  the  drainage  channel. 

4)  Remedial  Actions:  Possible  remedial  actions  would  include  soil  removal 
and  secondary  containment  for  the  offending  tank,  or  simply  instituting  an 
environmental  management  plan  that  addresses  fuel  spills. 
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K.  Site  11  --  AGE  Maintenance 


A  gravel  pad  behind  the  AGE  Maintenance  Shops  receives  wash-down 
water  and  fuel  spill  runoff.  This  area  has  elevated  levels  of  oil  and  grease  in  the 
upper  five  feet.  Water  that  does  not  infiltrate  into  the  soil  in  the  pad  runs  off  into 
a  drainage  ditch.  Samples  from  four  two-foot  borings  in  the  ditch  did  not  show 
elevated  levels  of  oil  and  grease,  which  indicates  that  the  contamination  at  the  site 
is  limited  to  the  pad  area. 

One  well  was  installed  to  monitor  groundwater  downgradient  from  the 
gravel  pad  and  drainage  ditch.  Samples  from  this  well  showed  no  detectable 
groundwater  contamination. 

Actions  that  could  be  taken  include: 

1)  No  action:  If  soil  contamination  found  at  this  site  is  sufficiently 
localized  that  no  widespread  environmental  damage  will  occur,  no  action  need  be 
taken. 

2)  Additional  soil  sampling  along  the  drainage  ditch:  Soil  samples  would 
provide  more  information  on  the  vertical  and  lateral  extent  of  hydrocarbon 
contamination  along  the  drainage  channel. 

3)  Installing  another  downgradient  monitoring  well:  The  existing 

monitoring  well  is  generally  downgradient  from  the  drainage  ditch  but  is  not  ideally 
situated  to  monitor  the  area  of  contaminated  soil.  A  second  groundwater¬ 
monitoring  well  may  be  desirable  in  the  parking  area  of  the  AGE  building  to  detect 
contamination  from  the  gravel  pad. 

4)  Remedial  Action:  If  the  area  of  contaminated  soil  has  been  adequately 
defined,  it  could  be  excavated  or  the  area  paved.  Another  activity  would  be  to 
install  a  runoff  collection  system. 
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L.  Site  12  --  Entomology  Shop,  Building  440 


Three  soil  borings  were  completed  near  Entomology  Building  440,  one 
up  gradient  from  the  site  to  establish  background  levels  and  two  at  the  concrete 
pad  suspected  of  being  the  mixing  location.  Samples  indicate  no  significant 
pesticide  contamination  of  the  soil  in  these  areas. 

Actions  that  could  be  taken  at  Site  12  include: 

1)  No  action:  This  option  would  be  appropriate  because  the  site  does  not 
appear  to  pose  a  threat  to  the  environment. 

2)  Additional  soil  sampling:  Sampling  would  determine  whether  other 
parts  of  the  site  are  contaminated  from  entomology  activities. 

VI.  Site  13  --  Landfill  No.  1 


Two  groundwater-monitoring  wells  were  installed  down  gradient  from 
Landfill  No.  1.  Although  the  landfill  was  never  reported  to  receive  chemical 
wastes,  the  groundwater  was  found  to  contain  TCE.  Levels  of  TCE  in  the  two  wells 
varied  widely  on  the  first  round  (106  vs.  0.4  ppb)  but  were  very  similar  on  the 
second  round  (28  vs.  26  ppb).  A  number  of  buried  objects  were  identified  during  the 
geophysical  survey  of  the  landfill,  but  geophysical  surveys  at  landfills  are 
inconclusive.  It  is  not  known  whether  Landfill  No.  1  is  the  source  of  the  TCE. 

Bottom  sediment  and  surface  water  samples  were  taken  at  four  sites 
along  the  creek  that  runs  along  the  southwest  boundary  of  the  site.  The  bottom 
sediment  was  uncontaminated,  but  pesticide  was  found  in  all  the  surface  water 
samples.  The  pesticide  is  probably  not  from  the  landfill,  since  the  concentration  in 
the  sample  was  the  same  as  the  concentration  in  samples  taken  next  to  the  landfill. 

Actions  that  could  be  taken  at  Site  13  include: 

1)  Continue  monitoring  the  existing  wells:  Sampling  would  verify  the 
levels  of  TCE  in  the  groundwater  and  detect  any  changes. 
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2)  Install  an  upgradient  monitoring  well:  One  or  more  wells  located  up 
gradient  from  Landfill  No.  1  would  determine  whether  the  TCE  contamination 
found  in  Wells  13-01  and  13-02  is  being  generated  by  the  landfill.  The  upgradient 
wells  at  the  nearby  Photo  Wastewater  Treatment  Plant  could  also  be  sampled. 

3)  Additional  surface  water  samples:  Stream  samples  would  better 
quantify  the  levels  of  pesticide  found  in  Hutchinson  Creek  and  determine  the 
source. 


N.  Site  14  --  Transformer  Drainage  Area 

Twelve  surface  soil  samples  were  taken  in  a  grid  pattern  to  investigate 
possible  PCB  contamination  at  the  Transformer  Drainage  Area.  Oil  and  grease 
contamination,  as  well  as  the  PCB  Aroclor  1260,  were  found  in  one  sample  taken  in 
a  bare  area  of  the  site.  Elevated  levels  of  these  contaminants  were  not  found  in 
other  samples  from  the  site,  which  indicates  that  the  contamination  is  localized. 

Actions  that  could  be  taken  at  Site  14  include: 

1)  No  action:  If  no  threat  of  environmental  degradation  of  deep  soils  or 
groundwater  exists  because  contamination  is  localized,  no  action  need  be  taken, 
especially  as  no  human  activity  occurs  at  this  site. 

2)  Additional  soil  sampling  in  the  area  of  known  contamination:  This 
would  define  the  extent  of  contamination  in  three  dimensions;  the  initial  survey  did 
not  extend  deeper  than  0.5  feet. 

3)  Remedial  Actions:  Work  would  include  removing  soil  that  has  been 
identified  as  contaminated,  covering  the  site,  or  removing  the  berm  around  it  to  let 
rainwater  run  off  the  site  instead  of  percolating  through  the  contaminated  soil. 


V- 1 3 


O.  Site  L  5  --  Landfill  No.  3 

Landfill  No.  3  is  the  active  base  landfill.  Four  wells  were  installed  to 
monitor  groundwater  in  the  uppermost  water-bearing  zone:  one  up  gradient  (east 
of  the  perimeter  road)  and  three  down  gradient  (west  of  the  fill  area).  The  water 
quality  in  the  downgradient  wells  was  no  different  from  that  in  the  upgradient  well. 
The  landfill  does  not  appear  to  be  degrading  the  groundwater  beneath  the  site. 

Because  this  is  an  active  landfill,  the  actions  that  can  be  taken  are 
limited  by  state  regulations.  They  include: 

1)  Continued  monitoring  of  the  existing  wells:  To  comply  with  state 
regulations,  the  Air  Force  will  have  to  continue  monitoring  the  four  wells  at  this 
site.  The  specific  time  schedule  and  analyses  will  be  determined  by  the  California 
Regional  Water  Quality  Control  Board. 

2)  Drilling  an  additional  upgradient  well:  Although  this  action  will 
probably  not  be  required  under  the  state  permit,  one  more  upgradient  well  would 
better  characterize  the  quality  of  water  entering  the  site. 

P.  Site  16  --  Explosives  Ordnance  Disposal  (EOD) 

The  EOD  is  used  to  dispose  of  active  explosives  and  munitions.  After 
burning  in  a  secure  area,  the  remaining  scrap  metal  is  disposed  of  in  a  shallow 
trench  on  site.  Surface  soil  samples  were  taken  in  the  bottom  and  along  the  sides 
of  the  trench.  Lead  was  found  in  the  soil  at  levels  above  the  California  criteria  for 
classification  as  a  hazardous  waste.  In  addition,  chromium  was  found  at  levels  near 
the  hazardous  waste  criteria. 

Actions  that  could  be  taken  at  EOD  include: 

1)  Additional  soil  sampling:  Additional  soil  borings  would  define  the 
vertical  extent  of  the  contaminated  soil. 
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2)  Installation  of  a  groundwater  monitoring  well:  This  option  would  be 
appropriate  because  the  high  lead  content  of  the  soils  may  pose  a  threat  to  the 
groundwater  beneath  the  site. 

3  Remedial  Actions:  Actions  could  include  excavating  bottom  soils  from 
the  metal  disposal  pit  or  developing  a  more  efficient  scrap  metal  collection  and 
decontamination  method. 

Q.  Site  17  --  Best  Slough 

At  Best  Slough,  three  small  trenches  containing  rusted  55-gallon  drums 
were  investigated  using  a  hollow-stem  auger  and  shallow  hand-auger  borings.  No 
contamination  was  found  in  any  of  the  samples.  A  surface  water  sample  collected 
in  the  adjacent  stream  showed  no  contamination.  There  appears  to  be  no 
environmental  hazard  at  this  site. 

Actions  that  could  be  taken  at  Site  17  include: 

1)  No  action:  This  option  would  be  appropriate  because  this  site  does  not 
appear  to  pose  a  threat  to  the  environment. 

2)  Additional  soil  sampling:  The  sampling  would  identify  whether 

contamination  exists  at  other  locations  on  the  site. 

R.  Site  18  --  Bulk  Fuel  Storage  Facility 

The  Bulk  Fuel  Storage  Facility  is  the  main  fuel  storage  facility  at  Beale 
AFB.  Potential  soil  contamination  at  this  site  was  investigated  with  four  20-foot 
soil  borings  sited  in  drainage  ditches  around  the  storage  tanks  and  near  a  reported 
spill  at  the  tank  car  unloading  area.  Samples  from  the  four  borings  indicate  that 
the  site  is  uncontaminated. 

Actions  that  could  be  taken  at  Site  18  include: 
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1)  No  action:  This  option  would  be  appropriate  because  no  known 

environmental  damage  has  occurred  at  the  Bulk  Fuel  Storage  Facility. 

2)  Additional  soil  sampling:  The  Storage  Facility  is  a  large  area  with 
many  tanks.  Soil  samples  could  be  collected  at  other  areas  of  the  site,  including 
the  bermed  area  that  provides  secondary  containment  of  the  jet  fuel  tanks. 

3)  Installation  of  groundwater-monitoring  well(s):  This  would  check  for 
groundwater  contamination  from  this  site.  No  groundwater  monitoring  wells  exist 
downgradient  from  the  site  at  this  time.  If  a  slow  leak  occurred  from  one  of  the 
jet  fuel  or  gasoline  tank  bottoms,  a  monitoring  well  would  help  detect  the  problem. 
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VI.  RECOMMENDATIONS 


This  chapter  outlines  AeroVironment's  recommendations  for  further  work 
related  to  the  IRP  program  at  Beale  AFB.  Sites  are  categorically  designated  as 
follows: 

Category  I:  Sites  where  no  further  action  (including  remedial  action)  is 

required. 

Category  II:  Sites  requiring  additional  monitoring  or  work  to  quantify  or 

further  assess  the  extent  of  current  or  future 
contamination. 

Category  III:  Sites  that  will  require  remedial  action  (ready  for  IRP  Phase 

IV  action). 

Eighteen  potential  hazardous  waste  sites  were  investigated  during  the 
Phase  II  Stage  l  study.  Groundwater  contamination  was  identified  at  only  three 
sites:  the  West  Drainage,  Landfill  No.  I  and  Injection  Well  No.  2.  Since  the  landfill 
and  injection  well  sites  are  located  next  to  each  other,  their  problems  may  be 
interrelated.  Surface  water  and  sediment  contamination  was  also  identified  at  the 
West  Drainage.  The  most  prevalent  problem  at  Beale  AFB  is  the  shallow  soil 
contamination  caused  by  spills  or  leaks  of  fuels,  lubricants  or  other  hydrocarbons. 
This  problem  was  identified  at  five  sites:  the  FPTA,  the  SR-7 1  shelter, 
AGE  Maintenance,  and  both  of  the  engine  test  cells.  Additional  shallow  soil 
contamination  was  identified  at  the  current  Entomology  Shop  and  the  old 
Transformer  Drainage  Area.  These  two  problems  are  very  localized. 

AeroVironment  believes  that  twelve  of  the  sites  should  be  classified  as 
Category  I,  requiring  no  additional  IRP  action.  Six  sites  will  require  additional 
Phase  II  study  before  final  decisions  can  be  made  about  the  degree  of  hazard  posed 
to  the  environment.  None  of  the  sites  are  ready  to  be  moved  to  Phase  IV  for 
cleanup  or  other  remedial  action.  Some  sites  recommended  for  additional  Phase  II 
study  will  need  some  work  in  both  Phase  II  and  Phase  IV,  but  have  been  listed  as 
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Phase  II  until  additional  sampling  is  completed  to  allow  remedial  action.  Table 
VI- 1  summarizes  the  recommendations  for  all  sites;  specific  recommendations  are 
made  below. 

AV's  recommendation  for  additional  wells  and  soil  borings  of  specific  depths 
and  at  specific  locations  are  based  on  current  knowledge.  This  knowledge  does  not 
include  information  about  the  conditions  of  the  soil  vertically  and  laterally  from 
the  Stage  1  sampling  locations.  Thus  contract  limits  for  Stage  2  on  drilling  footage 
and  sample  collection  must  be  adjustable  so  that  these  can  be  modified  in  the  field 
to  address  the  exact  site  conditions  and  to  define  the  extent  of  contamination.  All 
additional  wells  should  be  designed  using  the  California  Department  of  Health 
Services  "Site  Mitigation  Decision  Tree." 

Site  1  —  West  Drainage  (Category  II) 

Surface  water,  stream-bottom  sediments  and  groundwater  were  all  found  to 
be  contaminated  by  organic  chemicals  that  had  run  off  from  the  storm  drainage 
system  into  the  unlined  west  ditch.  Surface  water  leaving  the  base  was  not 
sampled  because  the  channel  had  no  substantial  flow.  Sediments  were  sampled  only 
within  750  feet  of  the  beginning  of  the  ditch  because  the  ditch  channel  is  less 
clearly  defined  beyond  that  point,  but  sediment  contamination  was  detected  750 
feet  downstream.  Groundwater  contained  TCE  in  concentrations  above  state 
DOHS  action  levels,  but  no  TCE  was  detected  in  the  upgradient  wells  at  the 
AGE  Maintenance  Shop,  the  Battery  Shop  Dry  Well  or  the  SR-71  Shelter. 
Groundwater  flow  in  the  area  is  not  directly  toward  the  base  production  wells,  but 
eventual  contaminant  migration  to  the  production  well  area  may  be  possible. 

Additional  sampling  should  be  conducted  downstream  from  the  head  of  the 
ditch.  It  should  include  quarterly  monitoring  of  the  surface  water,  with  at  least 
two  samples  collected  at  the  base  boundary  when  the  flow  is  sufficient  to  define 
the  channel.  After  flow  patterns  have  been  determined,  sediments  should  be 
collected  from  the  surface  and  from  two  feet  at  eight  downstream  locations. 
Water  samples  should  be  tested  for  VOCs  (EPA  601/602),  lead  (EPA  239.2),  oil  and 
grease  (EPA  413.2).  Sediments  should  be  tested  for  VOCs  (EPA  8010/8020  +  5030), 
lead  (EPA  239.2  +  3050),  and  oil  6c  grease  (EPA  413.2  +  3550). 
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TABLE  VI-1.  Recommendations. 


f 

t 


Site 

Recommendation 

1  West  Drainage 

(Category  II) 

Install  three  groundwater  monitoring 
wells,  two  between  Site  1  and  the  base 
production  wells  and  a  third  at  the  base 
boundary,  downgradient  from  the  site.  1 

1 

Sample  the  4  wells  (1  existing  and  3  proposed)  ; 

and  test  for  VOCs  (EPA  601/602)  and  j 

oil  <5c  grease 
(EPA  413.2) 

Sample  surface  water  and  stream  bottom 
sediments  at  8  downstream  locations. 

Analyze  surface  water  for  VOCs 
(EPA  601/602),  lead  (EPA  239.2), 
and  oil  <5c  grease  (EPA  413.2). 

Analyze  bottom  sediment  for  VOCs 
(EPA  8010/8020  +  5030),  lead  (EPA  239.2 
+  3050),  and  oil  &  grease  (EPA  3550/413.2) 

Identify  sources  of  organic  material  which 
flow  into  west  ditch  and  implement  a 
plan  to  eliminate  the  flow  of  contaminants 
to  this  site. 

Drill  3  soil  borings  to  30  feet  near  the 
inactive  injection  wells.  Analyze  for 
Phenols  (EPA  8040  +3330),  8  Metals  (Series 
200  +  EPA  3050)  and  oil  &  grease  (EPA  413.2  +  3 

Continue  monitoring  the  5  wells  on  site 
(1  at  injection  wells  and  4  at  sludge  disposal 
area)  and  analyze  for  Phenols  (EPA  604), 
Benzene  (EPA  602)  and  8  Metals  (Series  200). 

Continue  monitoring  the  5  existing  wells. 

Sample  groundwater  for  VOCs  (Method  601/602). 

Drill  up  to  8  additional  soil  borings  near 
the  underground  tanks  and  burn  pit. 

Analyze  soil  samples  for  oil  and  grease 
(EPA  3550  extraction,  EPA  413.2  analysis) 
and  VOCs  (EPA  8010/8020  +  5030). 

Remove  the  underground  storage  tanks 
as  a  Phase  IV  activity. 


Injection  Well  No.  2 
(Category  II) 


Fire  Protection 
T raining  Area 

(Category  II) 
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Battery  Shop  Dry  Well 
(Category  I) 

- 

No  further  action  is  recommended. 

5 

SR-71  Shelters 
(Category  11) 

Drill  up  to  8  additional  20-foot  soil  borings 
between  the  taxiway  and  SR-71  apron, 
analyze  for  volatile  aromatics  (EPA  8020  +5030) 
and  oil  6c  grease  (EPA  413.2  +3550). 

Continue  monitoring  groundwater  in  the  existing 
well,  analyze  for  volatile  aromatics  (EPA  602) 
and  oil  6c  grease  (EPA  413.2). 

Collect  up  to  10  hand  auger  samples 
from  5  locations  along  the  edge  of  the 

SR-71  shelter  apron.  Analyze  for  same 
parameters  as  soil  boring  samples. 

6 

Landfill  No.  2 
(Category  I) 

- 

No  further  action  is  recommended. 

7 

i 

Biological  Production 

Site 

(Category  I) 

” 

No  further  action  is  recommended. 

8 

0-57  Test  Cell 
(Category  l) 

No  further  1RP  action  is  recommended. 

However,  a  fuel  spill  management  plan 
should  be  implemented  to  minimize  further 
fuel  releases. 

9 

Entomology  Shop, 

Bldg.  2560 
(Category  I) 

No  further  IRP  action  is  recommended. 

However,  the  existing  gravel  basin  should 
be  replaced  with  an  impermeable  basin 
and  a  liquid  collection  system. 

10 

0-58  Test  Cell 
(Category  I) 

No  further  IRP  action  is  recommended. 

However,  a  fuel  spill  management  plan 
should  be  implemented  to  minimize  further 
fuel  releases. 

1 1 

AGE  Maintenance 
(Category  I) 

No  further  IRP  action  is  recommended. 

However,  a  fuel  spill  management  plan 
should  be  implemented  to  minimize  further 
fuel  releases. 

12 

Entomology  Shop, 

Bldg.  440 
(Category  I) 

No  further  action  is  recommended. 
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TABLE  VI-1.  (Con't) 

13 

Landfill  No.  1 
(Category  II) 

Continue  monitoring  existing  wells  semiannually, 
sample  for  TCE  (Method  601)  and  Phenol 
(Method  604) 

1 

| 

i 

1 

If  warranted  after  continued  sampling 
of  existing  wells,  install  2  additional 
wells  upgradient  and  downgradient  of 

Landfill  1  near  property  line. 

1 

j 

1 

14 

i 

Transformer  Drainage 
(Category  I) 

No  further  IRP  action  is  recommended. 

However,  the  berm  should  be  removed 
and  the  soil  used  to  cover  the  surface 
of  the  site. 

1 

| 

1 

\  15 

i 

Landfill  No.  3 
(Category  1) 

No  additional  IRP  work  is  needed.  However, 
the  base  should  continue  necessary  ground- 
water  monitoring  for  landfill  permit. 

1 

16 

| 

EOD 

(Category  II) 

1 

Install  1  groundwater  monitoring  well. 

Sample  groundwater  and  analyze  for  1 

metals  (Series  200). 

1 

; 

1 

I 

Install  3  temporary  piezometers  to  determine 
groundwater  gradient  before  selecting 
the  well  location. 

1 

: 

Phase  IV  remedial  action 

Determine  depth  and  excavate 

soil  from  beneath  waste  metal  i 

trench. 

17 

Best  Slough 
(Category  I) 

No  further  action  is  recommended. 

j 

18 

Bulk  Fuel  Storage 
Facility 
(Category  I) 

No  further  IRP  action  is  recommended. 

However,  the  base  should  consider 
the  installation  of  two  monitoring  wells 
to  monitor  for  leaks  which  may  occur 
from  the  fuel  storage  area. 
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Three  additional  groundwater  monitoring  wells  should  be  completed  down 
gradient  from  Well  01-01.  Two  would  be  placed  roughly  between  Well  01-01  and 
the  base  production  wells  near  the  base  boundary.  They  should  be  drilled  to  the 
water  table  aquifer.  The  third  well  should  be  installed  at  the  base  boundary 
downgradient  from  the  site,  also  in  the  water  table  aquifer.  AV  estimates  that  all 
the  wells  should  be  drilled  to  a  depth  of  120-feet.  These  three  new  wells,  along 
with  Well  01-01,  should  be  sampled  twice  a  year  and  analyzed  for  VOCs  (EPA 
601/602)  and  for  OicG. 

Finally,  a  comprehensive  study  should  be  conducted  to  identify  the  sources  of 
the  organic  material  (primarily  jet  fuel)  that  continues  to  flow  into  the  West 
Drainage  ditch.  A  plan  should  be  prepared  and  implemented  to  minimize  or 
eliminate  the  flow  of  additional  contaminants  to  this  site.  No  cleanup  can  be 
undertaken  until  the  source  of  the  problem  is  managed. 

Site  2  —  Injection  Well  No.  2  (Category  II) 

Groundwater  contamination  was  identified  in  the  monitoring  wells 
surrounding  the  photowaste  sludge  disposal  area.  The  type  and  level  of 
contamination  are  similar  to  that  reported  after  sampling  conducted  in  1985  by 
Radian  Corporation  for  USAF  OEHL.  Some  phenol  was  detected  in  the  well 
AeroVironment  installed  there,  but  the  significance  of  the  findings  is  questionable 
because  of  the  laboratory  method  used  for  phenol  analysis. 

Pentachlorophenol  (PCP)  was  identified  in  the  deepest  soil  sample  analyzed 
from  this  site;  thus  the  soils  near  the  wellhead  or  blowdown  valve  at  the  end  of  the 
pipe  may  be  contaminated  to  a  deeper  level,  especially  since  PCP  is  relatively 
mobile  in  soil.  PCP  was  added  to  the  treatment  plant  effluent  that  flows  through 
this  system  until  February  1986. 

AV  recommends  that  deeper  soil  samples  be  collected  near  the  active 
injection  wells.  These  samples  will  determine  the  extent  of  PCP  contamination  in 
the  soil.  Three  borings  should  be  drilled  to  depths  of  30  feet  and  up  to  three 
samples  collected  from  each  boring.  Soil  samples  should  be  analyzed  for  phenols 
(EPA  8040  +  3550),  8  metals  (series  7000  +  3050),  and  oil  and  grease  (EPA  413.2 
+  3550).  The  five  wells  at  Site  2  should  continue  to  be  sampled  twice  a  year  and 
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analyzed  for  benzene  (EPA  602),  phenols  (EPA  604),  and  8  metals  (series  200). 
Phenol  should  be  analyzed  by  the  more  sensitive  methods  8040/604,  so  that  the 
levels  can  be  gauged  more  accurately. 

Site  3  —  Fire  Protection  Training  Area  (Category  11) 

Five  groundwater  monitoring  wells  were  installed  and  sampled  at  the  FPTA 
and  no  contamination  was  evident.  However,  soil  samples  collected  near  the 
underground  storage  tank  and  inside  the  burn  pit  at  FPTA  Mo.  2  show  localized  fuel 
contamination.  The  hydrocarbons  at  the  storage  tank  are  probably  from  surface 
spills,  not  a  tank  leak,  but  no  secondary  containment  exists  and  the  tank  system 
will  soon  need  modifications  to  satisfy  state  regulations.  The  burn  pit  is  not  lined 
and  all  three  borings  drilled  there  showed  surface  contamination,  but  all  showed  a 
general  decrease  in  concentration  with  depth. 

The  five  groundwater  monitoring  wells  should  continue  to  be  sampled  twice 
yearly  and  the  water  tested  for  volatile  organics  by  EPA  Methods  601/602. 
Additional  soil  testing  should  be  conducted  in  the  area  of  the  underground  tank  to 
determine  the  lateral  and  vertical  extent  of  contamination.  Up  to  eight  20-foot 
hollow-stem-auger  borings  should  be  drilled  (and  drilling  monitored  with  an  organic 
vapor  analyzer)  and  samples  should  be  collected  at  surface,  5-,  10-,  15-  and 
20-foot  depths.  Soil  samples  should  be  tested  for  oil  and  grease  (EPA  413.2  +  3550) 
and  VOCs  (EPA  8010/8020  +  5030). 

Either  in  conjunction  with  this  soil-testing  program,  or  as  a  separate  Phase  IV 
activity,  the  underground  tank  should  be  removed  and  replaced  with  an 
aboveground  tank  possessing  secondary  containment.  Base  officials  report  that  this 
activity  is  currently  being  planned.  Tank  removal  should  be  accomplished  in 
compliance  with  all  applicable  California  and  Yuba  County  tank  regulations. 
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Site  4  —  Battery  Shop  Dry  Well  (Category  I) 


AV  recommends  that  no  further  action  be  taken  at  the  Battery  Shop  Dry  Well 
because  no  contamination  was  found  in  this  study  and  no  environmental  hazard  is 
believed  to  exist. 

Site  5  —  SR-71  Shelter  (Category  11) 

No  groundwater  problem  was  identified  at  the  SR-71  Shelter,  but  significant 
soil  contamination  has  resulted  from  jet  fuel  runoff  from  the  SR-71  Shelter  apron 
or  the  flightline  taxiway.  The  three  northernmost  soil  borings  showed  highly 
elevated  hydrocarbons  in  the  upper  1 1  feet  of  soil.  The  analytical  results  appear  to 
match  the  level  of  surface  staining,  which  is  greatest  near  the  drainage  system 
inlet. 


Additional  soil  samples  should  be  collected  to  better  define  the  extent  of  the 
soil  contamination  at  the  northern  end  of  the  site.  Eight  20-foot  hollow  stem 
auger  borings  should  be  drilled  to  determine  the  lateral  and  vertical  extent  of 
hydrocarbon  contamination  (including  the  extent  of  contamination  away  from  the 
swale  centerline).  Five  samples  should  be  collected  from  each  boring.  Organic 
/apor  readings  should  be  taken  in  conjunction  with  this  sampling.  Additionally,  ten 
soil  samples  should  be  collected  from  five  hand-auger  holes  at  the  edge  of  the 
SR-71  Shelter  apron  to  determine  the  extent  of  soil  contamination  at  the  edge  of 
the  gravel  (the  first  point  of  possible  infiltration).  All  soil  samples  should  be 
analyzed  for  volatile  aromatics  (EPA  8020  +  5030)  and  oil  and  grease  (EPA  413.2  + 
3550).  The  groundwater  monitoring  well  should  also  be  sampled  twice  yearly,  and 
the  water  analyzed  for  volatile  aromatics  (EPA  602)  and  oil  and  grease  (EPA 
413.2). 

Because  the  runoff  from  the  SR-71  Shelter  is  p'obably  a  major  source  of  the 
surface  water  contamination  at  the  West  Drainage  (Site  1),  this  site  should  be  a 
major  area  of  investigation  in  the  study  recommended  above  for  Site  1.  Special 
attention  should  be  paid  to  managing  fuel  runoff  from  the  SR-71  aircraft  while 
they  sit  at  the  shelter  apron. 


Site  6  —  Landfill  No.  2  (Category  ]) 


AV  recommends  that  no  further  action  be  taken  all  Landfill  No.  2  because  no 
significant  contamination  was  found  in  this  study  and  no  environmental  hazard  is 
believed  to  exist. 

Site  7  —  Biological  Production  Site  (Category  1) 

AV  recommends  that  no  further  action  be  taken  at  the  Biological  Production 
Site  because  no  significant  contamination  was  found  in  this  study  and  no 
environmental  hazard  is  believed  to  exist. 

Site  S  —  3-57  Test  Cell  (Category  1) 

Soil  samples  collected  from  the  drainage  ditch  around  the  3-57  Test  Stand 
show  only  very  localized,  shallow  hydrocarbon  contamination  at  the  point  where 
runoff  from  the  stand  enters  the  ditch.  No  solvents  were  identified  in  any  of  the 
soil  samples.  No  groundwater  contamination  is  evident,  based  on  the  results  of 
AV's  sampling. 

AV  recommends  no  further  1RP  action  be  taken  at  the  J-57  Test  Cell  because 
the  contamination  identified  is  1)  very  localized  and  shallow,  2)  not  likely  to  move 
either  down  the  drainage  channel  or  toward  groundwater  and  3)  not  a  health  risk  to 
workers.  The  only  human  activity  at  this  site  is  jet  engine  testing.  Workers  are 
routinely  exposed  to  much  higher  concentrations  of  hydrocarbons  during  test  work 
than  the  concentrations  found  in  the  drainage  ditch.  However,  AV  recommends 
that  a  fuel  spill  management  plan  be  implemented  to  minimize  further  releases  of 
hydrocarbons  into  the  drainage  ditch. 

Site  9  —  Entomology  Shop,  Building  2560  (Category  1) 

Soil  samples  collected  inside  (and  under)  the  gravel  mixing  basin  at 
Building  2560  showed  detectable  concentrations  of  the  pesticide  Chlordane.  This  is 
the  result  of  mixing  chemicals  and  rinsing  containers  in  this  basin.  However,  no 
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pesticides  or  herbicides  were  detected  outside  the  basin,  even  in  the  area 
immediately  downgradient.  In  addition,  the  concentration  of  chlordane  found  in 
the  soil  is  less  than  half  the  state’s  total  threshold  limit  concentration  (TTLC). 

AV  recommends  no  further  IRP  action  be  taken  at  the  Entomology  Shop 
because  the  contamination  identified  is  1)  very  localized,  2)  below  state  TTLC  and 
3)  not  a  health  risk  to  workers.  The  site  is  located  behind  a  locked  fence  and  only 
accessible  to  workers.  These  workers  routinely  handle  concentrated  pesticides. 
However,  AV  does  recommend  that  the  Entomology  Shop  replace  the  gravel  basin 
with  an  impermeable  basin  and  liquid  collection  system  to  minimize  further 
releases  at  this  site. 

Site  10  —  3-58  Test  Cell  (Catagory  1) 

Soil  samples  collected  from  the  surface  of  the  drainage  ditch  around  the  3-58 
Test  Stand  show  localized,  shallow  hydrocarbon  contamination.  Samples  collected 
from  1.5  feet  generally  showed  no  contamination.  No  solvents  were  identified  in 
any  of  the  soil  samples.  No  groundwater  contamination  is  evident,  based  on  the 
results  of  AV's  sampling. 

AV  recommends  no  further  IRP  action  be  taken  at  the  3-58  Test  Cell  because 
the  contamination  identified  is  1)  very  localized  and  shallow,  2)  not  likely  to  move 
either  down  the  drainage  channel  or  toward  groundwater  and  3)  not  a  health  risk  to 
workers.  The  only  human  activity  at  this  site  is  jet  engine  testing.  Workers  are 
routinely  exposed  to  much  higher  concentrations  of  hydrocarbons  during  test  work 
than  the  concentrations  found  in  the  drainage  ditch.  However,  AV  recommends 
that  a  fuel  spill  management  plan  be  implemented  to  minimize  further  releases  of 
hydrocarbons  into  the  drainage  ditch. 

Site  1 1  —  AGE  Maintenance  (Category  I) 

Soil  samples  collected  from  the  edge  of  the  east-side  parking  area  at  the 
AGE  Maintenance  Shop  show  localized,  shallow  hydrocarbon  contamination 
resulting  from  runoff  of  fuels  and  other  petroleum,  oil  and  lubricant  spills. 
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However,  no  elevated  oil  and  grease  levels  extend  below  six  feet  in  depth  and  no 
evidence  of  hydrocarbons  was  found  in  the  drainage  channel  located  twenty  feet 
from  the  parking  area.  Also,  no  groundwater  contamination  is  evident,  based  on 
results  of  AV's  sampling. 

AV  recommends  no  further  1RP  action  be  taken  at  the  AGE  Maintenance  Shop 
because  the  contamination  identified  is  1)  very  localized  and  shallow,  2)  not  likely 
to  move  either  down  the  drainage  channel  or  toward  groundwater  and  3)  not  a 
health  risk  to  workers.  The  only  human  activity  at  this  site  is  equipment 
maintenance.  Workers  are  routinely  exposed  to  much  higher  concentrations  of 
hydrocarbons  during  work  activities  than  the  concentrations  found  in  the  soil. 
However,  AV  recommends  that  a  spill  management  plan  be  implemented  to 
minimize  further  releases  of  hydrocarbons  into  the  soil. 

Site  12  —  Entomology  Shop,  Building  440  (Category  1) 

AV  recommends  that  no  further  action  be  taken  at  Building  440  because  no 
significant  contamination  was  found  in  this  study  and  no  environmental  hazard  is 
believed  to  exist. 

Site  13  —  Landfill  No.  1  (Category  II) 

Groundwater  contamination  was  identified  in  the  two  wells  sampled  at 
Landfill  No.  1.  Tnchloroethene  (TCE)  was  found  at  levels  exceeding  DOHS  action 
levels;  however,  the  repeatability  of  these  data  was  not  good.  Trace  levels  of 
lindane,  aldrin  and  2,4-D  were  found  in  Hutchinson  Creek  in  April,  but  are  the 
result  of  upstream  source(s). 

The  two  groundwater-monitoring  wells  should  be  sampled  at  least  twice  more 
to  define  the  concentration  of  TCE  in  the  wells  better.  "Samples  should  be  taken 
six  months  apart  and  the  water  analyzed  for  volatile  chlorinated  organics  by  EPA 
Method  601  and  for  phenols  by  EPA  604  (because  of  the  proximity  to  the  injection 
well  system).  After  the  TCE  concentrations  are  better  defined,  additional 
groundwater-monitoring  wells  may  be  warranted.  Depending  on  the  severity  of  the 
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problem,  one  or  two  wells  may  be  needed,  one  upgradient  and  one  downgradient 
near  the  base  property  line.  Both  would  be  drilled  into  the  water  table  aquifer 
(approximately  100  feet). 

Surface  water  samples  should  be  collected  at  various  locations  along 
Hutchinson  Creek  to  determine  the  extent  and  source  of  the  pesticides  and  2,9-D 
found  in  the  water.  The  samples  should  be  analyzed  for  pesticides  and  herbicides 
(SM509A,  509B). 

Site  IU  —  Transformer  Drainage  Area  (Category  I) 

Soil  sampling  indicates  that  a  small  portion  of  the  Transformer  Drainage 
Area  contains  high  concentrations  of  oil  and  grease  and  detectable  concentrations 
of  the  PCB  Aroclor  1260.  Based  on  the  results  of  AV's  sampling,  the  problem  is 
limited  to  the  bare  ground  nearest  the  southeast  corner  of  the  site.  No  samples 
were  taken  below  0-0.5  feet,  but  because  of  the  immobile  nature  of  oils  and  PCBs 
in  soil  and  the  low  concentration  of  the  PCB  (5.3  yg/g  detected  versus  50  yg/g 
TTLC  standard),  we  do  not  believe  there  is  any  migration  of  these  compounds. 

AV  recommends  no  further  IRP  action  be  taken  at  the  Transformer  Drainage 
Area  because  the  contamination  identified  is  1)  very  localized  2)  an  order  of 
magnitude  below  the  TTLC  and  3)  in  an  area  where  there  is  little  chance  for  human 
contact.  However,  as  a  precaution,  AV  recommends  that  the  berm  around  the  site 
be  removed.  The  dirt  from  the  berm  should  be  spread  over  the  site  to  eliminate 
the  possibility  of  casual  contact  by  base  residents. 

Site  15  —  Landfill  No.  3  (Category  1) 

AV  does  not  recommend  further  IRP  action  at  Landfill  No.  3  as  a  result  of 
the  findings  of  this  study.  However,  the  base  will  need  to  implement  a  regularly 
scheduled  sampling  program  of  the  four  groundwater  monitoring  wells  at  this  site. 
No  environmental  hazard  is  expected  from  this  site  as  long  as  proper  landfill 
management  is  continued. 
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Site  16  —  EOD  (Category  II) 


Soil  samples  collected  from  the  scrap  metal  trench  at  EOD  show  that  a  large 
portion  of  the  top  six  inches  of  soil  contained  lead  and  chromium.  Lead 
concentrations  are  high  enough  to  classify  the  soil  as  hazardous  waste,  and  the 
chromium  concentration  is  near  the  criteria  level.  The  water  from  rain  and  runoff 
standing  in  the  trench  six  months  out  of  the  year  aggravates  the  situation  by 
providing  a  hydraulic  driving  force  to  potentially  move  the  metals  (leaching). 

A  groundwater  monitoring  well  is  needed  to  determine  whether  groundwater 
in  the  area  has  been  degraded.  The  well  should  be  drilled  to  first  water  (water 
table  aquifer)  and  sampled  twice  per  year  for  metals.  Three  temporary  PVC 
piezometers  should  be  installed  to  determine  the  site-specific  groundwater 
gradient  before  the  location  of  the  monitoring  well  is  selected.  The  piezometers 
should  be  removed  and  abandoned  according  to  state  and  county  specifications  at 
the  end  of  the  project.  Also,  a  Phase  IV  remedial  action  should  be  undertaken  to 
excavate  the  metal  waste  and  upper  soils  (at  least  down  to  native  soil)  from  the 
trench  and  to  grade  the  site  to  eliminate  further  ponding  of  water.  Additional  soil 
sampling  will  be  needed  to  better  define  the  extent  of  waste  material  and  to  verify 
that  all  contaminated  soil  has  been  removed,  but  this  should  be  done  as  part  of  the 
Phase  IV  removal. 

Site  17  —  Best  Slough  (Category  I) 

As  a  result  of  the  findings  of  this  study,  AV  recommends  that  no  further  IRP 
action  be  taken  for  this  site.  No  environmental  hazard  is  believed  to  exist. 

Site  18  —  Bulk  Fuels  Storage  Facility  (Category  I) 

As  a  result  of  the  findings  of  this  study,  AV  recommends  that  no  further  IRP 
action  be  taken  for  this  site.  No  environmental  hazard  is  believed  to  exist  at 
present.  However,  AV  recommends  that  the  base  consider  the  installation  of  two 
(or  more)  groundwater  monitoring  wells  immediately  downgradient  of  the  fuel 
storage  facility  to  help  monitor  for  future  releases  from  the  bottoms  of  the 
aboveground  storage  tanks. 
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A.  DEFINITIONS,  NOMENCLATURES  AND  UNITS  OF  MEASUREMENT 


ACUREX:  Laboratory  selected  to  analyze  samples  collected  during  field  investiga¬ 
tion  at  Mather  Air  Force  Base. 

AF:  Air  Force. 

AFB:  Air  Force  Base. 

Ag:  Chemical  symbol  for  silver. 

AGE:  Aircraft  ground  equipment. 

AIR-ROTARY  DRILLING:  A  method  for  boring  holes  in  the  earth  employing  air 
rather  than  water  to  remove  cuttings  from  the  hole. 

AL:  DOHS  action  level. 

ALLUVIUM:  Materials  eroded,  transported  and  deposited  by  streams. 

ANOMALY:  A  local  feature  distinguishable  in  a  geophysical  measurement. 

AQUICLUDE:  Poorly  permeable  formation  that  impedes  groundwater  movement 
and  does  not  yield  to  a  well  or  spring. 

AQUIFER:  A  geologic  formation,  group  of  formations,  or  part  of  a  formation  that 
is  capable  of  yielding  water  to  a  well  or  spring. 

AQUITARD:  A  geologic  unit  which  impedes  groundwater  flow. 

AROMATIC:  Description  of  organic  chemical  compounds  in  which  the  carbon 
atoms  are  arranged  in  a  ring  associated  with  special  electron  stability. 
Aromatic  compounds  are  often  more  reactive  than  nonaromatics. 

ARTESIAN:  Groundwater  contained  under  hydrostatic  pressure. 

As:  Chemical  symbol  for  arsenic. 

AV:  AeroVironment  Inc. 

AVGAS:  Aviation  Gasoline. 

Ba:  Chemical  symbol  for  barium. 

BAILER:  A  tubular  piece  of  equipment  with  a  check  valve  at  one  end  consisting  of 
a  simple  ball  and  seat  arrangement.  It  is  lowered  down  a  well  via  a  rope  and 
pulley  system  to  collect  well  water  samples. 

BEE:  Bioenvironmental  Engineer 
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BENTONITE:  A  clay  formed  from  the  decomposition  of  volcanic  ash  which  has 
great  ability  to  absorb  or  adsorb  water  and  to  swell  accordingly.  It  is 
commonly  used  to  seal  a  groundwater  well  in  a  nonscreened  area. 

SES:  Bioen/ironmental  Engineering  Services. 

BIODEGRADABLE:  The  characteristic  of  a  substance  to  be  broken  down  from 
complex  to  simple  compounds  by  microorganisms. 

BLS:  Below  land  surface. 

BLIND  DUPLICATE:  A  field  replicate  sample  submitted  to  a  laboratory  as  a 
routine  sample  for  analysis  without  any  identification  as  a  quality  control 
sample.  The  purpose  of  blind  duplicate  samples  is  to  monitor  sampling  and 
analytical  precision  without  the  introduction  of  laboratory  bias. 

BNA:  Base/neutral,  acid  fraction  of  priority  pollutants. 

BRAIDED  STREAM:  A  stream  flowing  in  several  dividing  and  reuniting  sections, 
the  cause  of  the  division  being  the  obstruction  by  sediment  deposited  by  the 
stream. 

CAPILLARY  FRINGE:  The  zone  overlying  the  saturated  zone  containing  capillary 
interstices  which  may  be  filled  with  water. 

CENOZOIC:  The  latest  of  the  four  eras  into  which  geological  time  is  divided. 

Cd:  Chemical  symbol  for  cadmium. 

CHAIN-OF-CUSTODY:  The  documentation  of  sample  possession,  beginning  at 
collection  and  ending  at  analysis.  A  chain-of-custody  form  accompanies 
samples  and  records  the  data  and  time  of  each  sample  possession  transfer. 

CHRISTIE  BOX:  A  small  reinforced  concrete  box  with  locking  steel  cap  which  is 
cemented  to  the  ground.  It  is  used  to  complete  a  well  at  the  surface  so  that 
the  top  is  flush  to  the  ground. 

CLASTIC:  Consisting  of  fragments  of  rocks  or  of  organic  structures  that  have 
been  moved  individually  from  their  places  of  origin. 

CLAY:  A  sediment  particle  having  a  diameter  less  than  1/512  mm. 

CONDUCTIVITY:  A  property  of  an  electric  conductor  defined  as  the  electrical 
current  per  unit  area  divided  by  the  voltage  drop  per  unit  length. 

CONFINED  AQLUFER:  An  aquifer  bounded  above  and  below  by  impermeable  strata 
or  by  geologic  units  distinctly  less  permeable  than  the  aquifer  itself. 

CONFINING  UNIT:  An  aquitard  or  other  poorly  permeable  layer  which  restricts 
the  movement  of  groundwater. 


CONSOLIDATION:  The  adjustment  of  a  saturated  soil  in  response  to  increased 
load.  Involves  the  squeezing  of  water  from  the  pores  and  decrease  in  void 
ratio. 

CONTAMIN ATION:  The  degradation  of  natural  water  quality  or  soil  to  the  extent 
that  its  usefulness  is  impaired.  This  term  does  not  imply  any  specific  limits, 
since  the  degree  of  contamination  which  is  permissible  depends  on  the  end 
use  for  which  the  water  is  intended. 

CONE  OF  DEPRESSION:  The  depression  produced  in  a  water  table  or  piezometric 
surface  by  pumping  or  artesian  flow. 

Cr:  Chemical  symbol  for  chromium. 

CRETACEOUS:  The  later  of  the  three  periods  comprising  the  Mesozoic  era. 

DBCP:  Dibromochloropropane. 

DH:  Drill  hole. 

DISPOSAL  FACILITY:  A  facility  or  part  of  a  facility  at  which  hazardous  waste  is 
intentionally  placed  into  or  on  land  or  water,  and  at  which  waste  will  remain 
after  closure. 

DISPOSAL  OF  FIAZARDOUS  WASTE:  The  discharge,  deposit,  injection,  dumping, 
spilling,  or  placing  of  any  hazardous  waste  into  or  on  land  or  water  so  that 
such  waste  or  any  constituent  thereof  may  enter  the  environment  or  be 
emitted  into  the  air  or  discharged  into  any  waters,  including  groundwater. 

DoD:  Department  of  Defense. 

DOHS:  California  Department  of  Health  Services. 

DOWNGRADIENT:  In  the  direction  of  decreasing  hydraulic  static  head;  the 

direction  in  which  groundwater  flows. 

DRILLING:  Air  rotary  drilling. 

DRINKING  QUALITY  WATER:  Water  meeting  primary  drinking  water  standards. 

DRIVE  CASING:  A  casing  which  is  driven  into  a  bore  hole  to  prevent  caving. 

DUMP:  An  uncovered  land  disposal  site  where  solid  and/or  liquid  wastes  are 

deposited  with  little  or  no  regard  for  pollution  control  or  aesthetics.  Dumps 
are  susceptible  to  open  burning  and  are  exposed  to  the  elements,  disease 
vectors  and  scavengers. 

EASTING:  One  of  the  two  values  indicating  the  position  of  a  point  in  the  California 
State  Plane  Coordinate  System,  Zone  2  (see  Northing). 

EDS:  Ethylenedibromide 
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EFFECTIVE  PRECIPITATION:  The  mean  annual  precipitation  minus  the  mean 
annual  evaporation. 

EM:  Electromagnetic  survey. 

EOCENE:  Strata  of  the  Tertiary  era,  between  the  Paleocene  and  Oligocene. 

EPA:  U.S.  Environmental  Protection  Agency. 

E.P.  TOXICITY:  Extraction  procedure  toxicity,  one  criteria  for  determining 
whether  a  material  is  a  hazardous  waste.  The  E.P.  toxicity  test  is  a  leachate 
simulation  established  by  EPA  to  determine  whether  toxic  material  will  leach 
from  the  waste  over  time.  The  test  method  is  specified  in  UO  CFR  261, 
Appendix  II. 

EPHEMERAL  STREAM:  A  stream  or  portion  of  a  stream  which  flows  only  as  a 
direct  response  to  precipitation. 

EROSION:  The  wearing  away  of  land  surface  by  wind,  water,  or  chemical 

processes. 

EXPLOSIMETER:  Monitoring  device  for  detecting  explosive  gases  in  ambient  air 
by  reading  percent  of  lower  explosive  limit. 

FIELD  BLANK:  A  blank  sample  that  is  kept  in  the  sample  storage  area  throughout 
the  sampling  activities.  After  activities  are  over,  this  sample  is  analyzed  to 
see  whether  the  storage  environment  has  introduced  contaminants  to  the 
samples. 

FLOOD  PLAIN:  The  lowland  and  relatively  flat  areas  adjoining  inland  and  coastal 
areas  of  the  mainland  and  off-shore  islands,  including,  at  a  minimum,  areas 
subject  to  a  one  percent  or  greater  chance  of  flooding  in  any  given  year. 

FLOW  PATH:  The  direction  or  movement  of  groundwater  as  governed  principally 
by  the  hydraulic  gradient. 

FLUVIAL:  Of,  or  pertaining  to  rivers;  produced  by  river  action. 

FPTA:  Fire  Protection  Training  Area. 

GC/MS:  Gas  chromatograph/mass  spectrometer,  a  laboratory  instrument  for 

separating  and  identifying  unknown  organic  compounds. 

GEOPHYSICAL  SURVEY:  The  exploration  of  an  area  in  which  geophysical 
properties  and  relationships  unique  to  the  area  are  mapped  by  one  or  more 
methods. 


GPR:  Ground  Penetrating  Radar. 


GRAVEL:  A  collective  term  for  sediments  whose  particle  sizes  are  greater  than 
2  mtn . 

GRAVEL  PACK:  A  gravel  of  particular  size  used  to  encase  the  area  of  the  well 
through  which  the  groundwater  enters.  In  this  wav,  it  acts  as  a  conduit  for 
the  groundwater. 

GROUND  PENETRATING  RADAR:  A  method  used  in  a  geophysical  survey  which 
uses  radar  transmissions  to  detect  a  boundary  between  media  with  different 
electrical  and  physical  properties  in  order  to  locate  buried  objects  and 
estimate  the  thickness  of  landfill  covering  layers. 

GROUNDWATER:  Water  beneath  the  land  surface  in  the  saturated  zone  that  is 
under  atmospheric  or  artesian  pressure. 

GROUNDWATER  RESERVOIR:  The  earth  materials  and  the  intervening  open 
spaces  that  contain  groundwater. 

HARDPAN:  A  hard  impervious  layer  composed  chiefly  of  clay  and  cemented  by 
relatively  insoluble  materials  which  limits  the  downward  movement  of  water. 

HARM:  Hazard  Assessment  Rating  Methodology. 

HAZARDOUS  SUBSTANCE:  Under  CERCLA,  the  definition  of  hazardous 

substance  includes: 

1.  All  substances  regulated  under  Paragraphs  311  and  307  of  the 
Clean  Water  Act  (except  oil) 

2.  All  substances  regulated  under  Paragraph  3001  of  the  Solid  Waste 
Disposal  Act 

3.  All  substances  regulated  under  Paragraph  112  of  the  Clean  Air 
Act 

U.  All  substances  which  the  Administrator  of  EPA  has  acted  against 
under  Paragraph  7  of  the  Toxic  Substance  Control  Act 

5.  Additional  substances  designated  under  Paragi  aph  102  of  the 
Superfund  bill 

HAZARDOUS  WASTE:  As  defined  in  RCRA,  a  solid  waste,  or  combination  of  solid 
wastes,  which  because  of  its  quantity,  concentration,  or  physical,  chemical  or 
infectious  characteristics  may  cause  or  significantly  contribute  to  an 
increase  in  mortality  or  an  increase  in  serious,  irreversible,  or  incapacitating 
reversible  illness;  or  pose  a  substantial  present  or  potential  hazard  to  human 
health  or  the  environment  when  improperly  treated,  stored,  transported,  or 
disposed  of,  or  otherwise  managed. 
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HAZARDOUS  WASTE  GENERATION:  The  act  or  process  of  producing  a  hazardous 
waste. 

HEAVY  METALS:  Metallic  elements,  including  the  transition  senes,  which  include 
mans  elements  required  for  plant  and  animal  nutrition  in  trace  concentra¬ 
tions  but  become  toxic  at  higher  concentrations. 

Hg:  Chemical  symool  for  mercury. 

HOLDING  TIME:  The  amount  of  time  after  sampling  in  which  a  sample  must  be 
analyzed  or  extracted,  according  to  the  EPA. 

HOLLOW  STEM  AUGER:  A  method  by  which  drilling  is  accomplished  by  rotating 
the  hollow  stem  augers  into  the  soils.  An  auger's  design  is  similar  to  a  large 
screw  with  protruding  flights  replacing  the  screw's  threads.  As  augers  are 
"screwed"  into  the  soils,  the  cuttings  are  brought  to  the  surface  on  the 
rotating  flights. 

HYDROCARBONS:  Organic  chemical  compounds  composed  of  hydrogen  and 

carbon  atoms  chemically  bonded.  Hydrocarbons  may  be  straight  chain, 
cyclic,  branched  chain,  aromatic,  or  polycyclic,  depending  upon  arrangement 
of  carbon  atoms.  Halogenated  hydrocarbons  are  hydrocarbons  in  which  one  or 
more  hydrogen  atoms  has  been  replaced  by  a  halogen  atom. 

I.D.:  Inside  diameter. 

IGNEOUS:  Formed  by  solidification  from  a  molten  or  partially  molten  state. 

INDURATED:  Sediments  hardened  by  heat,  pressur  or  natural  concentration. 

INFILTRATION:  The  movement  of  water  through  t!v  sod  surface  into  the  ground. 

IRP:  Installation  Restoration  Program. 

JP-4:  Jet  Propulsion  Fuel  Number  Four,  military  jet  fuel. 

JP-7:  Jet  Propulsion  Fuel  Number  Seven,  military  jet  fuel. 

LEACHATE:  A  solution  resulting  from  the  separation  or  dissolving  of  soluble  or 
particulate  constituents  from  solid  waste  or  other  man-placed  medium  by 
percolation  of  water. 

LEACHING:  The  process  by  which  soluble  materials  in  the  soil,  such  as  nutrients, 
pesticide  chemicals  or  contaminants,  are  washed  into  a  lower  layer  of  soil  or 
are  dissolved  and  carried  away  by  water. 

LINER:  A  continuous  layer  of  natural  or  man-made  materials  beneath  or  on  the 
sides  of  a  surface  impoundment,  landfill,  or  landfill  cell  which  restricts  the 
downward  or  lateral  escape  of  hazardous  waste,  hazardous  waste  constituents 
or  leachate. 


LITHOLOGY:  The  description  of  the  physical  character  of  a  rock. 

LOAM:  A  soil  composed  of  a  mixture  of  clay,  silt,  sand  and  organic  matter. 

LQQ:  Level  of  quantification  generally  considered  by  laboratories  to  be  five  to  ten 
times  the  method  detection  limit.  This  is  the  lowest  concentration  which  can 
he  reported  precisely. 

MB:  Main  Base  water  production  well. 

MAGNETOMETER  SURVEY:  A  measurement  of  magnetic  intensity  in  an  area  of 
earth. 

MDL:  Method  detection  limit,  which  is  the  lowest  concentration  of  a  compound 
which  can  be  detected  with  the  given  laboratory  method. 

MEHRTEN  FORMATION:  A  stratigraphic  section  comprised  of  volcanic-derived 
angular  gravels  and  sand,  dark  matic  rock  fragments,  mudflows.  It  is 
discontinuous,  with  abundant  cross-bedding  and  cut-and-fill  structures. 

MEK:  Methyl  Ethyl  Ketone. 

MESOZOIC:  One  of  the  eras  of  geologic  time,  following  the  Paleozoic  and 

succeeded  by  the  Cenozoic  era. 

METALS:  See  "Heavy  Metals.” 

META.MORPHIC:  Segregation  of  certain  minerals  into  lenses  and  bands 

accomplished  by  altering  rock  composition,  texture  and  internal  structure 
through  pressure,  heat  and  the  introduction  of  new  chemical  substances. 

MOGA5:  Motor  gasoline. 

MONITORING  WELL:  A  well  used  to  measure  groundwater  levels  and  to  obtain 
samples. 

MSL:  Mean  sea  level. 

MUD  ROTARY  DRILLING:  A  drilling  method  for  boring  holes  in  the  earth  that 
employs  water  to  remove  cuttings  from  the  hole. 

NONINTRUSIVE:  Method  of  investigation  in  which  information  may  be  gained 

without  disturbing  the  object  being  investigated. 

NORTHING:  One  of  two  values  indicating  the  position  of  a  point  in  the  California 
State  Plane  Coordinate  System,  Zone  2  (see  Easting). 

OD:  Outside  diameter. 

O2:  Oxygen  molecule. 

OEHL:  Occupational  and  Environmental  Health  Laboratory. 
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O&G:  Symbols  for  oil  and  grease  analysis. 


ORGANIC:  Being,  containing  or  relating  to  carbon  compounds,  especially  in  which 
hydrogen  is  attached  to  carbon. 

OVA:  Organic  vapor  analysis. 

OXYGEN  DEFICIENCY:  This  occurs  when  air  contains  iess  than  i6%  oxygen, 
insufficient  to  support  human  life. 

PALEOZOIC:  The  group  of  rocks  deposited  during  the  era  between  the  Late 

Precambrian  and  Mesozoic  eras. 

Pb:  Chemical  symbol  for  lead. 

PCB:  Polychlorinated  Biphenyl;  liquids  used  as  a  dielectrics  in  electrical  equip¬ 
ment. 

PCE:  Tetrachloroethene  (Perchloroethylene). 

PELLICULAR:  A  term  applied  to  liquid  adhering  as  films  to  the  surfaces  of 

openings  in  the  zone  of  aeration. 

PERCHED  WATER  TABLE:  A  water  table  above  a  relatively  impermeable  zone 
underlain  by  unsaturated  rocks  of  sufficient  permeability  to  allow  ground- 
water  movement. 

PERCOLATION:  Movement  of  moisture  by  gravity  or  hydrostatic  pressure  through 
interstices  of  unsaturated  rock  or  soil. 

PERMEABILITY:  The  capacity  of  a  porous  rock,  soil  or  sediment  for  transmitting 
a  fluid  without  damage  to  the  structure  of  the  medium. 

PERSISTENCE:  As  applied  to  chemicals,  those  which  are  very  stable  and  remain  in 
the  environment  in  their  original  form  for  an  extended  period  of  time. 

PESTICIDE:  An  agent  used  to  destroy  pests.  Pesticides  include  such  specialty 
groups  as  herbicides,  fungicides,  insecticides,  etr. 

PET  HC:  Petroleum  hydrocarbon. 

pH:  The  negative  logarithm  of  the  hydrogen  ion  a>  t./it.  tCit  ruin  ates  the  acidity 
or  basicity  of  a  sample. 

PHENOL:  Total  recoverable  phenohcs  --  any  of  /,irious  nmdic  compounds 

analogous  to  phenol  and  regarded  as  hydroxyl  don/ati/es  of  aromatic 
hydrocarbons. 

PLEISTOCENE:  The  earlier  of  the  two  epochs  comprising  the  Ouaternary  period  of 
geology. 
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PLUME:  The  spreading  of  a  contaminant  in  a  fanning-out  manner  from  the  source. 

POL:  Petroleum,  oil  and  lubricants. 

POLLUTANT:  Any  introduced  gas,  liquid  or  solid  that  makes  a  resource  unfit  for  a 
specific  purpose. 

POTENTIOMETRIC  SURFACE:  The  imaginery  surface  to  which  water  in  an 
artesian  aquifer  would  rise  in  tightly  screened  wells  penetrating  it. 

PPB:  Parts  per  billion  by  weight,  equivalent  to  yg/kg,  or  yg/1  for  water. 

PPM:  Parts  per  million  by  weight,  equivalent  to  yg/g,  or  mg/1  for  water. 

psi:  Pounds  per  square  inch. 

PRECIPITATION:  Rainfall. 

Pt:  Geological  abbreviation  for  the  pretertiary  basement  complex. 

Ptm:  Geological  abbreviation  for  the  Laguna-Mehrten  transition  zone. 

Pv:  Geological  abbreviation  for  the  .Mehrten  Formation. 

QA/QC:  Quality  assurance/quality  control. 

Qr:  Geological  abbreviation  for  quaternary  river  deposits. 

Qtl:  Geological  abbreviation  for  the  laguna  formation. 

Qv:  Geological  abbreviation  for  the  victor  formation. 

RADIAN  WELLS:  Groundwater  monitoring  wells  installed  by  Radian  Corporation  in 
May  1985  to  monitor  photowaste  sludge  ponds  at  Beale  AFB.  The  wells  were 
numbered  PWP-01  through  PWP-04. 

RCRA:  Resource  Conservation  and  Recovery  Act. 

RECEPTORS:  The  potential  impact  group  or  resource  for  a  waste  contamination 
source. 

RECHARGE:  The  addition  of  water  to  the  groundwater  system  by  natural  or 
artificial  processes. 

RECHARGE  AREA:  A  surface  area  in  which  surface  water  or  precipitation 
percolates  through  the  unsaturated  zone  and  eventually  reaches  the  zone  of 
saturation.  Recharge  areas  may  be  natural  or  man-made. 

RECORDS  SEARCH:  The  IRP  Records  Search  for  Beale  Air  Force  Base,  compiled 
and  written  by  Engineering-Science. 
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RESISTIVITY:  A  factor  of  the  limit  to  a  steady  electric  current  in  a  conductor 
that  depends  upon  the  material  and  its  physical  condition. 

RFB:  Request  for  bids. 

RING  SAMPLE:  A  soil  sample  taken  with  a  two-inch  diameter  tubular  ring. 

RPD:  Relative  percent  difference. 

SAC:  Strategic  air  command. 

SAND:  Particles  of  sediment  having  diameters  larger  than  1/16  mm  (62  microns) 
and  smaller  than  2  mm. 

SANITARY  LANDFILL:  A  land  disposal  site  using  an  engineered  method  of 
disposing  solid  wastes  on  land  in  a  way  that  minimizes  environmental  hazards. 

SATURATED  ZONE:  That  part  of  the  earth's  crust  in  which  all  voids  are  filled 
with  water. 

SCS:  U.S.  Department  of  Agriculture  Soil  Conservation  Service. 

Se:  Chemical  symbol  for  selenium. 

SILT:  Sediment  particles  having  diameters  larger  than  1/512  mm  (2  microns)  and 
smaller  than  1/16  mm  (62  microns). 

SLUDGE:  The  solid  residue  resulting  from  a  manufacturing  or  wastewater 

treatment  process  that  also  produces  a  liquid  stream. 

SOLID  WASTE:  Any  garbage,  refuse,  or  sludge  from  a  waste  treatment  plant, 
water  supply  treatment,  or  air  pollution  control  facility  and  other  discarded 
material,  including  solid,  liquid  semisolid,  or  contained  gaseous  material 
resulting  from  industrial,  commercial,  mining,  or  agricultural  operations  and 
from  community  activities.  This  does  not  include  solid  or  dissolved  materials 
in  domestic  sewage,  solid  or  dissolved  materials  in  irrigation  return  flows, 
industrial  discharges  which  are  point  sources  subject  to  permits  under  Sec¬ 
tion  402  of  the  Federal  Water  Pollution  Control  Act,  as  amended 
(36  USC  380),  or  source,  special  nuclear,  or  by-product  material  as  defined  by 
the  Atomic  Energy  Act  of  1954  (68  USC  923). 

SOW:  Statement  of  work. 

SPECIFIC  RETENTION:  The  ratio  of  (1)  the  volume  of  a  liquid  which,  after  being 
saturated,  will  retain  against  the  pull  of  gravity  to  (2)  its  own  volume.  It  is 
stated  as  a  percentage. 

SPIKE:  A  quality  control  check  consisting  of  a  chemical  or  solution  of  a  known 
concentration  presented  to  the  lab  for  analysis  as  an  unknown,  or  the  addition 
of  a  known  quantity  of  analyte  to  a  sample  by  the  analyst  to  assess  method 
accuracy. 
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SPILL:  Any  unplanned  release  or  discharge  of  a  hazardous  substance  onto  or  into 
the  air,  land,  or  water. 

SPLIT  SAMPLE:  A  second  sample  taken  from  the  same  site  as  the  original  sample 
to  assess  sampling  and/or  laboratory  precision;  a  duplicate  sample. 

STORAGE  OF  HAZARDOUS  WASTE:  Containment,  either  on  a  temporary  busi >  „>r 
for  a  longer  period,  in  such  a  manner  as  not  to  constitute  disposal  of  such 
hazardous  waste. 

Surrogate:  Same  as  a  spike  (defined  above). 

SWL:  Static  water  level. 

TCE:  Trichloroethylene. 

TOXICITY:  The  ability  of  a  material  to  produce  injury  or  disease  upon  exposure, 
ingestion,  inhalation,  or  assimilation  by  a  living  organism. 

TREATMENT  OF  HAZARDOUS  WASTE:  Any  method,  technique,  or  process, 
including  neutralization,  designed  to  change  the  physical,  chemical,  or 
biological  character  or  composition  of  any  hazardous  waste  so  as  to  render  it 
nonhazardous. 

UNSATURATED  ZONE:  Zone  above  the  water  table.  Most  of  the  time,  the  pore 
space  between  soil  particles  in  this  zone  is  filled  with  air,  except  near 
grain-to-grain  boundaries  where  surface  tension  maintains  a  film  of  water 
between  the  particles. 

UPGRADIENT:  In  the  direction  of  increasing  hydraulic  static  head;  the  direction 
opposite  to  the  prevailing  flow  of  groundwater. 

USAF:  United  States  Air  Force. 

USGS:  United  States  Geological  Survey. 

VICTOR  FORMATION:  A  stratigraphic  section  comprised  of  heterogeneous  fluvial 
clay-to-gravel  sediments.  It  also  contains  lenticular  deposits  from  banded 
streams  and  is  mostly  made  up  of  silty  sand. 

VOA:  Volatile  organic  analysis,  purgeable  fraction  of  priority  pollutants. 

VOC:  Volatile  organic  compounds. 

VOLATILE  COMPOUNDS:  Those  materials  whose  vapor  pressures  are  sufficiently 
high  such  that  they  may  become  concentrated  in  any  gaseous  phase  that 
forms;  readily  vaporizable. 

WATER  TABLE:  Surface  of  a  body  of  unconfined  groundwater  at  which  the 
pressure  is  equal  to  that  of  the  atmosphere. 
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WELL  DEVELOPMENT:  The  process  by  which  a  well  is  swabbed  and  pumped  until 
the  water  produced  is  free  of  sediment. 

WELL  SCREEN:  The  portion  of  the  well  casing  which  is  situated  in  the  water¬ 
bearing  strata  and  contains  .02-inch  slits  to  allow  groundwater  to  enter  the 
well. 


WDC:  Water  Development  Corporation. 
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